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Action dated September 21, 2005, and the Advisory Action dated December 14, 2005. A Notice 
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(i) Real Party in Interest 

The Real Party in Interest is AstraZeneca AB, the assignee of record, which is a 
subsidiary of AstraZeneca PLC. 



(ii) Related Appeals and Interferences 

There are no prior or pending related appeals, judicial proceedings, or interferences. 



(iii) Status of Claims 

Claims 1-12, 37, and 39-41 are canceled. 

Claims 13-36, 38, 42, and 43 are rejected and under appeal. 



(iv) Status of Amendments 

The Advisory Action dated December 14, 2005, states that, for purposes of appeal, all 
previously filed amendments have been entered. No amendments are being submitted herewith. 
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(v) Summary of Claimed Subject Matter 

The claims are directed to methods of prevention and treatment of asthma symptoms and 
to methods of reducing the incidence of acute asthma attacks. Claims 13, 35, 36, 42, and 43 are 
the independent claims. 

Independent claim 13 is directed to methods of prevention and treatment of asthma 
symptoms, which include instructing a patient to inhale an effective amount of a composition 
including, in admixture, (a) a first active ingredient which is formoterol, a pharmaceutically 
acceptable salt or solvate thereof or a solvate of such a salt, and (b) a second active ingredient 
which is budesonide. The patient is instructed to inhale the composition on demand, as 
determined by the patient based on the patient's symptoms, as a treatment and a preventative 
measure, when the patient experiences an increase in asthma symptoms. Support for 
independent claim 13 can be found in the specification, e.g., at page 2, lines 22-28; and page 4, 
lines 4-23. 

Independent claim 35 is directed to methods of prevention and treatment of asthma 
symptoms, which include instructing a patient to inhale an effective amount of a composition 
including, in admixture, (a) a first active ingredient which is formoterol, a pharmaceutically 
acceptable salt or solvate thereof or a solvate of such a salt, and (b) a second active ingredient 
which is budesonide. The patient is instructed to inhale the composition on demand, as 
determined by the patient based on the patient's symptoms, as a complement to maintenance 
treatment of the patient's asthma. Support for independent claim 35 can be found in the 
specification, e.g., at page 2, lines 22-28; page 4, lines 8-23; and page 8, lines 24-29. 

Independent claim 36 is directed to methods of prevention and treatment of asthma 
symptoms, which include instructing a patient to inhale an effective amount of a composition 
including, in admixture, (a) a first active ingredient which is formoterol, a pharmaceutically 
acceptable salt or solvate thereof or a solvate of such a salt, and (b) a second active ingredient 
which is budesonide. The patient is instructed to inhale the composition on demand, as 
determined by the patient, when the patient is expecting to encounter an asthma triggering event, 
as a preventative measure. Support for independent claim 36 can be found in the specification, 
e.g., at page 2, lines 22-28; page 3, lines 7-9 and 18-19; and page 4, lines 8-10 and 19-23. 



Applicant 
Serial No. 
Filed 
Page 



Tommy Ekstrom 
09/367,950 
August 18, 1999 
3 of 31 



Attorney's Docket No.: 06275-188001 / D 1576-1P US 



Independent claim 42 is directed to methods of prevention and treatment of asthma 
symptoms, which include instructing a patient to inhale an effective amount of a composition 
including, in admixture, (a) a first active ingredient which is formoterol, a pharmaceutically 
acceptable salt or solvate thereof or a solvate of such a salt, and (b) a second active ingredient 
which is budesonide. The patient is instructed to take a maintenance dose of the composition, 
and, if the patient experiences asthma symptoms, to inhale additional doses as needed to improve 
control and provide acute relief Support for independent claim 42 can be found in the 
specification, e.g., at page 2, lines 22-28; page 4, lines 8-12 and 19-23; and page 8, lines 24-29. 

Independent claim 43 is directed to methods of reducing the incidence of acute asthma 
attacks, which include instructing a patient to inhale an effective amount of a composition 
including, in admixture, (a) a first active ingredient which is formoterol, a pharmaceutically 
acceptable salt or solvate thereof or a solvate of such a salt, and (b) a second active ingredient 
which is budesonide. The patient is instructed to inhale the composition on demand, as 
determined by the patient based on the patient's symptoms, as a treatment and to reduce the 
incidence of acute asthma attacks, when the patient experiences an increase in asthma symptoms. 
Support for independent claim 43 can be found in the specification, e.g., at page 2, lines 22-28; 
page 3, lines 21-27; page 4, lines 8-12; and page 8, lines 24-29. 

(vi) Grounds of Rejection to be Reviewed on Appeal 

Claims 13, 35, 36, and 42 are rejected under 35 U.S.C. § 1 12, first paragraph, as 
allegedly failing to comply with the enablement requirement. 

Claims 13-15, 17, 18, 20-36, 38, 42 and 43 are rejected under 35 U.S.C. § 103(a) as 
allegedly being unpatentably obvious over Carling et al (WO 93/1 1773). 

Claims 16 and 19 are rejected under 35 U.S.C. § 103(a) as allegedly being unpatentably 
obvious over Carling et al and further in view of Aberg et al (U.S. Patent No. 5,795,564) and 
Ryrfeldt et al (Biochem Pharmacol 38:17-22, 1989, Abstract). 
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(vii) Argument 

I. Rejection under the enablement requirement of 35 U.S.C. § 1 12, first paragraph. 

Claims 13, 35, 36 and 42, stand rejected under 35 U.S.C. § 1 12, first paragraph, as 
allegedly failing to comply with the enablement requirement. The enablement requirement 
mandates that the specification describe how to make and how to use the invention. MPEP 2164. 
The four rejected claims are drawn to methods of prevention and treatment of asthma symptoms, 
each claimed method comprising a step of instructing a patient to inhale an effective amount of a 
composition containing the defined active ingredients. The rejected claims differ in the details of 
the instructions to the patient, details that are not pertinent to this particular ground for rejection. 
Rather, the Examiner has focused on the claim term "prevention". 

In the final Office Action dated September 21, 2005 ("the final Office Action"), the 
Examiner stated that "the specification, while being enabling for the treatment of an acute 
episode of asthma, does not reasonably provide enablement for the 'prevention of an acute 
episode of asthma.'" Final Office Action at page 3. Thus, the Examiner acknowledges that the 
enablement requirement is met for the "treatment" aspect of the claimed methods, and challenges 
only the "prevention" aspect. 

The standard for enablement is whether any experimentation needed to practice the 
invention is undue. In re Wands , 858 F.2d 731, 737 (Fed. Cir. 1988). See also United States v. 
Telectronics, Inc. , 857 F.2d 778, 785 (Fed. Circ. 1988), which states that u [t]he test of 
enablement is whether one reasonably skilled in the art could make or use the invention from the 
disclosures in the patent coupled with information known in the art without undue 
experimentation." In Wands, the Federal Circuit set forth the criteria for determining whether 
the amount of experimentation is undue. These criteria include: i) quantity of experimentation 
necessary, ii) amount of direction or guidance presented, iii) presence or absence of working 
examples, iv) nature of the invention, v) state of prior art, vi) relevant skill of those in the art, 
vii) predictability or unpredictability of the art, and viii) breadth of the claims. In re Wands , 
858 F.2d at 737. 

The final Office Action includes at pages 3-6 the Examiner's views of how the various 
Wands factors should be applied to the "prevention" aspect of the present claims, the aspect that 



Applicant 
Serial No. 
Filed 
Page 



Tommy Ekstrom 
09/367,950 
August 18, 1999 
5 of 31 



Attorney's Docket No.: 06275-188001 / D 1576-1PUS 



she believes is not enabled. Appellant addresses the Examiner's views of each of these factors in 
the order in which they appear in the final Office Action. 

Nature of the Invention : The final Office Action says at page 3 5 "The nature of the invention is 
extremely complex in that it encompasses the actual prevention of an acute episode of asthma 
such that the subject treated with above composition does not contract an acute episode of 
asthma." No explanation is offered as to why this is deemed to be "extremely complex." The 
Examiner simply deems it so. 

In fact, preventing acute episodes of asthma by the methods of the invention is quite 
simple. As explained in the specification at page 3, lines 7-19, 

Acute asthma attacks may occur on an irregular basis when exposed to an agent e.g. 
during the pollen season, a virus infection, cold air, perfumes or any other agent(s) 
triggering an asthma attack in the patient. . .We contemplate preventive use when the 
patient expects to encounter asthma inducing conditions e.g. intends to take exercise or 
go into smoky conditions. 

This "preventive use" is accomplished by simply using the formoterol/budesonide composition 
that is taught throughout the specification (the same composition as for treatment), delivered via 
inhalation in the manner that is taught throughout the specification (the same delivery method as 
for treatment), but where the timing of the administration is at a point before the symptoms of an 
acute attack begin, or early in the development of an acute attack when the symptoms are still 
relatively minor but are felt by the patient. When a patient knows in advance that he/she is about 
to encounter asthma- triggering conditions such as those mentioned in the specification, he/she 
can take preventative action by using the formoterol/budesonide inhaler in accordance with the 
claimed methods, i.e., "on demand" or "as needed." Alternatively, once the patient realizes that 
his/her symptoms are developing and may lead to a full asthma attack, he/she can take 
preventative action by using the inhaler in accordance with the claimed methods to prevent 
development of the full asthma attack. Why the Examiner continues to believe this is at all 
"complex" is a mystery to Appellant. 

Breadth of the claims: The final Office Action says at page 4: 
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The complex of nature of the claims Greatly exacerbated by breath of the claims. The 
claims encompass prevention of a complex cell autoimmune disorder in humans which 
has potentially many different causes (i.e. many different allergen or combination of 
allergens). Each of which may or may not be addressed by the administration of the 
claimed composition. (Non-standard English in the original) 

Appellant notes that, regardless of the agent that triggers an asthma attack in a given patient, all 
such attacks appear to involve (1) inflammation of the airways, and (2) bronchoconstriction. 
Appellant theorized that administering an anti-inflammatory agent (budesonide) simultaneously 
with a bronchodilating agent (formoterol) prior to onset of such symptoms would prevent the 
symptoms from occurring; further, the increased use of the claimed combination during a period 
such as pollen season would effectively ensure sufficient budesonide is administered to protect 
the patient from exacerbations even at night during this especially risky period. This is discussed 
in the specification at page 4, lines 19-23. The particular allergen or other asthma trigger is 
irrelevant to the claimed invention. Thus, the breadth of the claims is perfectly in line with the 
enablement provided in the specification. 

Guidance in the Specification: The final Office Action states at page 4, 

The guidance given by the specification as to how one would administer the claimed 
composition to a subject in order to actually prevent an acute episode of asthma is 
minimal. All of the guidance provided by the specification is directed towards treatment 
rather than prevention of an acute episode of asthma. 

This is simply not true, as has been pointed out repeatedly to the Examiner during prosecution. 

The specification makes it clear that the guidance in the specification about formulations, 

dosage, delivery, etc. applies to both prevention and treatment. See, for example, the 

specification at page 1, lines 11-15: 

The invention further relates to a method for prevention or treatment of an acute 
condition of asthma and/or intermittent asthma and/or episodes in chronic asthma by 
administering, by inhalation, a composition comprising the first and second active 
ingredients as defined previously, (emphasis added) 

This description of the method as including both prevention and treatment is reiterated at page 3, 
lines 21-27, where the composition is more explicitly described as containing (a) formoterol, a 
pharmaceutically acceptable salt or solvate thereof or a solvate of such a salt; and (b) 
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budesonide. In addition, the text quoted above from page 3, lines 7-19, concerning how 
preventive use would be accomplished, is also very relevant to this Wands factor. As indicated 
above, the patient would administer the composition when he/she expects to encounter asthma- 
triggering conditions, such as pollen season, cold air, exercise, or smoke. 

The specification also provides on pages 5-9 detailed teachings regarding formulations, 
ratios of the active ingredients, doses, types of inhalers, etc., all of which apply equally to use for 
prevention or treatment. The Examiner's view that "[all] of the guidance provided by the 
specification is directed towards treatment rather than prevention of an acute episode of asthma" 
is therefore unsupported by the facts. 

Working Examples : The final Office Action states at page 4: "All of the working examples 
provided by the specification are directed toward the treatment rather than prevention of an acute 
episode of asthma." Appellant is unsure of how the Examiner has arrived at this conclusion. 
There are six working examples in the specification, on pages 7-9. The first four describe 
preparation of various formoterol/budesonide formulations and filling them into inhaler devices. 
There is no indication in any of these examples that they concern formulations useful only for 
treatment, and not prevention, of acute episodes of asthma. In fact, as discussed above, the 
specification makes it clear that the same compositions are useful for both prevention and 
treatment. Examples 5 and 6 are prophetic descriptions of how a patient can use the 
formoterol/budesonide composition in various ways. Though neither description mentions 
"prevention" per se, the uses described can be read as encompassing preventive use. For 
example, the patient with "intermittent asthma" (e.g., asthma triggered by exercise or specific 
allergens) of Example 6 uses the combination "as needed until the asthma resolves." Given the 
disclosure elsewhere in the specification that the patient can administer the combination prior to 
encountering conditions that trigger his/her asthma, the prophetic description in Example 6 
clearly includes use prior to the triggering event or early in the process before the symptoms 
have become severe: i.e., preventive use. Appellant sees no justification for reading it as 
exclusively limited to treatment that begins only after the patient is in the throes of a full-blown 
attack. Accordingly, most if not all of the working examples appear to be equally applicable to 
both treatment and prevention. 
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Furthermore, working examples are not even required to satisfy the enablement 
requirement. As stated by the U.S. Court of Customs and Patent Appeals, "a specification need 
not contain a working example if the invention is otherwise disclosed in such a manner that one 
skilled in the art will be able to practice it without an undue amount of experimentation." In re 
Borkowsku 422 F.2d 904 (CCPA 1970). 

State of the Art: The final Office Action says at pages 4-5: 

While the state of the art is relatively high with regard to treatment of an acute episode 
(i.e. acute asthmatic attack), the state of the art with regard to prevention of such 
disorders is underdeveloped. In particular, there do not appear to be any examples or 
teachings in the prior art wherein a composition similar to the claimed compounds was 
administered to a subject to prevent development of an acute episode of asthma, 
(emphasis in original) 

Appellant first points out that any lack of examples in the art goes to the novelty and 
nonobviousness of the claimed invention, rather than lack of enablement. "The mere fact that 
something has not been previously done clearly is not, in itself, a sufficient basis for rejecting all 
applications purporting to disclose how to do it." In re Chilowsky , 229 F.2d 457, 461 (CCPA 
1956). That said, the art is not completely bereft of examples of compositions that can be used 
to prevent development of asthma symptoms into an acute attack, as the Examiner maintains. In 
fact, so-called "maintenance therapy" with anti-inflammatory glucocorticosteroids, a well-known 
concept at the priority date of the present application, is for the purpose of controlling 
inflammation over the long term, and thereby reduce the number of asthma attacks suffered by 
the patient. Appellant submitted evidence in this regard with the Amendment filed June 29, 
2005, in response to the Office Action of March 30, 2005. A copy of that evidence, the 
PULMICORT® TURBUHALER® budesonide inhalation powder inhaler product insert (dated 
June 1997), is included as Exhibit A in the Evidence Appendix attached to this brief. On page 2 
of the insert is a section entitled "Patient's Instructions for Use." For ease of reference, 
Appellant has marked a part of this section that tells the patient, "Pulmicort Turbuhaler works 
to prevent and reduce your asthma symptoms and attacks." (Exhibit A, page 2, circled 
section marked "H"; emphasis added.) While this product insert does not concern a product 
having the precise combination of active ingredients required by the present claims, and does not 
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suggest that budesonide can be used "on demand" or "as needed", as required by the present 
claims, it does illustrate that the general concept of "prevention" of asthma attacks was well 
known in the art before the present application's priority date. Appellant therefore does not 
understand the Examiner's statement (quoted above from the final Office Action) that "there do 
not appear to be any examples or teachings in the prior art wherein a composition similar to the 
claimed compounds was administered to a subject to prevent development of an acute episode of 
asthma." In fact, Appellant had already provided to the Examiner just such "examples or 
teachings in the prior art" in Appellant's June 29, 2005, submission. 

See also the various internet publications included in the Evidence Appendix as 
Exhibit F. These three pages were printed out by Appellant's representative on June 23, 2005, 
and submitted with the June 29, 2005, amendment referred to above. While not prior art, they do 
help illustrate that those of skill in the field of asthma drugs utilize the term "prevent" in the 
context of asthma attacks (see circled text on each page). The first describes budesonide as a 
drug "used to prevent asthma attacks." The second says that "Regular use of budesonide 
inhalation powder will help prevent asthma attacks." The third says, "Budesonide inhalation 
will not stop an asthma attack that has already started. It is used to prevent attacks." These 
were a few of the ones found by a simple GOOGLE™ search for internet sites with the terms 
"prevent", "asthma" and "budesonide" (27,800 hits found in 0.1 sec). They illustrate that those 
in the art understand that acute episodes of asthma can indeed be "prevented" with appropriate 
use of asthma drugs. That this was true (and was firmly recognized in the art) back at the time 
the present application was filed is established by the evidence in the 1997 product insert that is 
Exhibit A. There is therefore no rational basis for taking the position that those in the art would 
have believed "prevention" of an acute episode of asthma is "underdeveloped" (the Examiner's 
word) or unknown in the art. 

Predictability of the Art: The final Office Action states at page 5, 

The lack of significant guidance from the specification or prior art with regard to the 
actual prevention of an acute episode of asthma in a human subject with the claimed 
compounds makes practicing the claimed invention unpredictable in terms of prevention 
of an acute episode of asthma, (emphasis in original) 
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Since the quoted statement does not take into account either the fact that there is indeed 
significant guidance from the specification (as elaborated above) or the understanding in the art 
that "prevention" is not an impossible concept in the field of asthma medications (also as 
elaborated above), there is no logical basis for the assertion embodied therein. Furthermore, 
contrary to all of the Examiner's concerns, the claimed methods actually do work as predicted in 
the specification. See the clinical study published by O'Byrne et al ("Budesonide/Formoterol 
Combination Therapy as Both Maintenance and Reliever Medication in Asthma Am J Respir 
Crit Care Med 171 :129-136 (2005)) that was made of record in this case with the Amendment 
filed June 29, 2005. A copy of that publication is included in the Evidence Appendix as 
Exhibit D. O' Byrne et al compared the outcomes in asthma patients instructed to use one of 
three different protocols, the first of which is generally in accordance with the presently claimed 
methods: 

(1) a combination budesonide/formoterol composition, prescribed for use twice a day PLUS 
additional doses of the same composition "as needed" (i.e., as determined by the patient), 
referred to as the "bud/form maintenance + relief group; 

(2) combination budesonide/formoterol composition just twice per day, plus a different drug, 
terbutaline, as needed (a standard form of therapy that is not within the present claims); and 

(3) budesonide alone just twice per day, plus terbutaline as needed (another standard form of 
therapy that is not within the present claims). 

(See "Study Design" in the first column of page 1 30.) 

Of the results reported by O'Byrne et al, perhaps the most relevant to the present enablement 
issue regarding "prevention" are shown in the first bar graph of Figure IB on page 132. This 
graph shows the total number of severe asthma exacerbations experienced by the patients in each 
treatment group. (An "exacerbation" is an acute asthma attack.) The bud/form maintenance + 
relief group (i.e., those treated in accordance with the presently claimed methods) experienced 
dramatically fewer severe exacerbations than either of the other treatment groups — reduced by 
almost half! This, of course, means that nearly half of the severe exacerbations the patients 
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would have experienced while being treated by one of the other accepted therapies were 
prevented by instructing the patient to use the budesonide/formoterol composition both as regular 
maintenance therapy twice per day and also "as needed". Treatment group (2) used the 
budesonide/formoterol composition solely as twice-per-day maintenance therapy, and 
experienced far worse results, demonstrating that it was not this shared "maintenance therapy" 
aspect that produced the benefits in the bud/form maintenance + relief group. 

As further evidence that the present claimed methods can prevent asthma attacks, Table 2 
on page 133 of O'Byrne et al reports that both severe and mild exacerbations were decreased in 
the bud/form maintenance + relief group, compared to the other groups, demonstrating again a 
prevention of many of exacerbations that would otherwise have occurred in this group. This 
group showed better results in many other measures as well. (Note that no untreated control 
group was included in the study, so the reported results necessarily underestimate the beneficial 
effects of the presently claimed methods compared to no therapy at all. In other words, the 
ability of the claimed methods to prevent acute asthma attacks is in all likelihood even better 
than the numbers in O'Byrne indicate.) 

The formulations and dosage of budesonide and formoterol used in this study (80 jig 
budesonide/4.5 jag formoterol twice a day plus more "as needed", delivered in a Turbuhaler® dry 
powder inhaler device) are in accordance with the teachings of Appellant's specification. See, 
e.g., the specification at page 5, lines 19-30; page 6, lines 19-20, and page 8, lines 24-29. This is 
definitive evidence that Appellant's claimed methods of prevention and treatment work as 
predicted in the specification, and required no experimentation beyond the guidance provided in 
the specification in order to make them work. 
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The Amount of Experimentation Necessary: The final Office Action says at page 5, 

In order to practice claimed invention, one of skilled in the art would have to first 
envision a combination of appropriate pharmaceutical carrier, compound dosage, 
duration of treatment, route of administration, etc. and appropriate animal model system 
for one of the claimed compounds and test the combination in the model system to 
determine whether or not the combination is effective for prevention of an acute episode 
of asthma. (Emphasis and non-standard English in the original) 

The final Office Action goes on to describe round after round of experimentation that the 
Examiner supposes would be necessary, concluding that it would require "undue, unpredictable 
experimentation to practice the claimed invention to prevent the development of an acute episode 
of asthma in a subject by administration of the claimed composition." 

All of this is quite puzzling. Appellant's specification taught exactly what to do. The 
two active ingredients (budesonide and formoterol) and the route of administration (inhalation) 
are precisely defined by the claims and elaborated in the specification. An inhaler dosage that 
proved successful (see the O'Byrne et al article described above) was explicitly taught in the 
specification; moreover, there is no reason to suppose it is the only dosage that would work. 
Duration of treatment is as long as needed, as these are asthma patients and presumably will need 
prevention and treatment indefinitely. There is no reason to think the carrier is critical. The only 
thing here difficult to envision is why the Examiner believes practicing the claimed invention 
would require an undue degree of experimentation. 

A careful consideration of all of the Wands factors and the evidence of record in this case 
makes it clear that the Examiner's concerns regarding enablement of the "prevention" aspect of 
the present claims are unwarranted. Appellant maintains that the claims are enabled and 
respectfully requests that the Board reverse the rejection under 35 U.S.C. § 1 12, first paragraph. 
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II. Rejections under 35 U.S.C. § 103(a) 

A. Rejection of claims 13-15, 17, 18, 20-36, 38, 42, and 43 for obviousness over 
Carling et al 

Claims 13-15, 17, 18, 20-36, 38, 42, and 43, stand rejected under 35 U.S.C. § 103(a) as 
being unpatentable over Carling et al (WO 93/1 1773, "New Combination of Formoterol and 
Budesonide"). 

Analysis and determination of obviousness under § 103(a) requires determination of the 
scope and content of the prior art, differences between the prior art and the claims in issue, and 
the level of ordinary skill in the pertinent art. Graham v. John Deere , 383 U.S. 1,17 (1966). See 
also MPEP 2141(1). When applying § 103(a), the examiner must consider the claimed invention 
as a whole; must consider the cited reference as a whole; and must view the reference without 
the benefit of impermissible hindsight vision afforded by the claimed invention. MPEP 2141(11). 
Any rejection of a claim for obviousness must establish that the prior art contains a motivation to 
alter the teachings of the art, in order to arrive at the claimed invention. In re Vaeck , 947 F2d 
488, 20 USPQ2d 1438 (Fed. Cir. 1991). In addition, the examiner's prima facie case must 
include a finding that one of ordinary skill in the art at the time the invention was made would 
have reasonably expected the claimed invention to work. See, Amgen, Inc. v. Chugai 
Pharmaceutical Co., Ltd. , 927 F.2d 1200, 18 USPQ2d 1016 (Fed. Cir. 1991). Such objective 
considerations as surprising results ( In re Soni , 54 F.3d 746, 34 USPQ2d 1684 (Fed. Cir. 1995)), 
long felt but unsolved need ( Dow Chem. Co. v. American Cvanamid Co. , 816 F.2d 617, 622, 
2 USPQ2d 1350, 1355 (Fed. Cir. 1987), and skepticism of experts ( United States v. Adams, 
383 U.S. 39, 148 USPQ 479 (1966)) are also relevant to the obviousness inquiry. 

All of the present claims except claim 43 are drawn to methods of prevention and 
treatment of asthma symptoms, which methods comprise instructing a patient to inhale an 
effective amount of a combination of active ingredients comprising formoterol (or a 
pharmaceutically acceptable salt or solvate thereof or a solvate of such a salt) and budesonide. 
These claims differ in the details of the instructions to the patient, as follows. Independent 
claim 13 requires that the patient be instructed to inhale the composition on demand, as 
determined by the patient based on the patient's symptoms, as a treatment and a preventive 
measure, when the patient experiences an increase in asthma symptoms . Independent claim 35 
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requires that the patient be instructed to inhale the composition on demand, as determined by 
the patient based on the patient's symptoms, as a complement to maintenance treatment of 
patient's asthma . Independent claim 36 requires that the patient be instructed to inhale the 
composition on demand, as determined by the patient when the patient is expecting to 
encounter an asthma triggering event, as a preventative measure. Independent claim 42 requires 
that the patient be instructed to take a maintenance dose of the composition, and, if the patient 
experiences asthma symptoms, to inhale additional doses as needed to improve control and 
provide acute relief And finally, independent claim 43 is drawn to a method of "reducing the 
incidence of acute asthma attacks" by instructing the patient to inhale an effective amount of the 
same combination of active ingredients, where the patient is instructed to inhale the composition 
on demand, as determined by the patient based on the patient's symptoms, as a treatment and 
to reduce the incidence of acute asthma attacks, when the patient experiences an increase in 
asthma symptoms . 

It can be seen from the above that each of the claims is limited to methods in which the 
patient is instructed to inhale the formoterol/budesonide composition either " on demand, as 
determined by the patient " or " as needed ". Arriving at these methods required an insight by 
Appellant: that leaving to the patient's discretion the question of how many doses of a 
combination budesonide/formoterol composition to take on any give day, according to the 
patient's determination of need, would greatly improve control over the patient's asthma and 
reduce the number of asthma attacks suffered by the patient; and that this could be done without 
incurring in practice a substantial risk of overdose of budesonide, a potent glucocorticosteroid. 
This insight was nowhere in the prior art, and in fact represented a radical departure from how 
patients were instructed to take budesonide-containing compositions prior to 1998, the priority 
date of the present application. 

Carling et al, WO 93/1 1773, is cited as rendering the claimed methods obvious. 
Carling et al. discloses treatment of asthma by inhalation of a combination of formoterol and 
budesonide from a single inhaler. According to Carling et al at page 4, lines 19-21, "The 
combination according to present invention permits a twice daily dosing regime as a basic 
treatment of asthma, particularly nocturnal asthma." (Emphasis added.) Similarly, page 6, 
lines 22-29, says, "The intended dose regimen is a twice daily administration . ..." Such a set, 
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twice-daily regimen has long been, and still is today, a standard asthma treatment protocol for 
anti-inflammatory glucocorticosteroids such as budesonide. Commonly termed "maintenance 
therapy," it is intended to reduce over the long term the chronic inflammation that, if 
uncontrolled, can contribute to spasms of bronchoconstriction — i.e., acute asthma attacks. 
Typically the asthma patient will also be prescribed an inhaler containing a short-acting 
bronchodilator for use as needed to stop an imminent or ongoing attack that occurs despite the 
glucocorticosteroid maintenance therapy regimen. Use of that short-acting bronchodilator is left 
to the discretion of the patient. In contrast, use of budesonide or other powerful 
glucocorticosteroids is not — or at least wasn't until the present invention. As will be clear from 
evidence discussed in detail below, patients who were prescribed a budesonide-containing 
inhaler were warned not to take any more (or any fewer) doses from their budesonide inhaler 
than the two fixed doses per day prescribed by the physician for maintenance therapy. This 
reflects both what was perceived to be the relatively slow-acting nature of glucocorticosteroids, 
rendering them mostly useless in an acute attack, and the danger of systemic side effects from 
overdosing on glucocorticosteroids in general. While the physician had the discretion to adjust 
the size of the two fixed daily doses of glucocorticosteroid according to factors such as the age 
and weight of the patient or the severity of the patient's illness, such adjustments were solely at 
the discretion of the physician. The patient would not make that decision, and the number of 
administrations of budesonide or other glucocorticosteroid would generally remain at twice per 
day even if the prescribed fixed dosage per administration were changed by the physician. 
Evidence supporting these assertions, including statements derived from various inhaler product 
inserts, is discussed below. 

The final Office Action cites Carling et al for its teaching that a composition comprising 
both formoterol and budesonide can be used to treat asthma, noting that, at pages 7-9, 
Carling et al "exemplify amounts of the two active agents per dose, which calculate up to 
8 inhalation per day without going over the maximum daily dosage" (non-standard English in the 
original). As best as Appellant can decipher it, the "up to 8 inhalation per day" is a reference to 
some of Carling et a/.'s examples of inhalers described on pages 7-9 as delivering 12 ^g of 
formoterol and either 100 or 200 jig budesonide, combined with Carling et al 's teaching on 
page 6, lines 24-26, that a "suitable daily dose" of formoterol is 6 to 100 |ig and a "suitable daily 
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dose" of budesonide is 50 to 4800 jug. Thus, in theory one could inhale eight "puffs" from an 

inhaler that delivers a combination of 12 jug formoterol and 100 or 200 jag budesonide per puff 

without exceeding what Carling et al teaches is the upper end of the range of a suitable daily 

dose of formoterol (100 ^g) and the upper end of the range of a suitable daily dose of budesonide 

(4800 \ig). The reference itself actually says nothing about the number of inhalations per 

administration, rather only that those inhalations should be grouped into just two administrations 

per day ("the intended dose regimen is a twice daily administration" (page 6, lines 22-23)) and 

should deliver a total daily dose within the recommended ranges. Each of the two 

administrations per day intended by Carling et al could, in theory, involve a single "puff, or 

two or more "puffs" — whatever is needed to achieve the fixed daily dosage prescribed by the 

physician using whatever inhaler is commercially available. The mere fact that a particular 

inhaler delivers a dose that is less than half of a prescribed daily dose does not mean that the 

prescribed daily dose should be spread out into more than two administrations per day, in 

contravention of Carling et al's explicit teachings that the intended dose regimen is twice daily . 

The Examiner's interpretation to the contrary, which is central to her obviousness theory, is 

therefore without basis in the reference. 

The Examiner recognizes that Carling does not teach that the patient should be instructed 

to inhale the composition on an "on demand" or "as needed" basis, as required by the claims. As 

acknowledged in the final Office Action at page 7, 

The difference between Carling et al and Applicant's invention is 
instructing a patient to inhale, on demand, as determined by the patient 
based on the patient's symptoms. . .[and] instructing patient to inhale 
additional doses as needed if he experiences asthma including acute 
asthmatic episode. . .(non-standard English in the original) 

The Examiner concludes that despite this lack of explicit teaching in the reference, the 
instruction required by the claims would have been obvious in view of Carling et a/.'s 
teachings: 

However, to instruct the patient to inhale, on demand, as determined by 
the patient's symptoms in acute asthmatic episode is obvious since 
Carling et al teach that the dosages strongly depends on the severity of 
disease (mild, moderate, severe asthma) and the suitable daily dosage is 
up to 8 inhalations. Final Office Action at page 7. 



Applicant 
Serial No. 
Filed 
Page 



Tommy Ekstrom 
09/367,950 
August 18, 1999 
17 of 31 



Attorney's Docket No.: 06275-188001 / D 1576-1P US 



In order to arrive at this conclusion, the Examiner had to make two assumptions about the 
Carling et al reference: first, that Carling et al can be read as teaching that the maximum daily 
dose of the active ingredients can be spread out in as many as eight discrete administrations over 
the course of the day, and second, that Carling et al suggests that it is up to the patient to 
determine how many of those eight administrations to take on any given day, based on "severity 
of disease". The lack of basis for the first assumption is discussed above. The second 
assumption is even more far-fetched than the first. It seems to derive from the sentence at 
page 6, lines 27, of Carling et al that "[the] particular dose used will strongly depend on the 
patient (age, weight etc) and the severity of the disease (mild, moderate, severe asthma etc)." 
This sentence of course was intended to mean that the physician will determine a fixed dose that 
depends on the patient's age, weight, and severity of disease, and not that the physician should 
instruct the patient to make these determinations for himself or herself. In fact, it seems fairly 
ridiculous to have to explain that point at all. The twice-daily dose regimen called for by 
Carling et al is a fixed dosage prescribed by the physician for the patient to inhale two times per 
day, every day, no more and no less, consistent with what was known in the art about 
administration of any budesonide-containing composition for treatment or prevention of asthma 
symptoms. The amount inhaled at each administration can be varied only by a change in the 
prescription by the physician , again consistent with what was known in the art about 
administration of any budesonide-containing composition in the asthma context. This is neither 
"on demand" nor "as needed." It is fixed. 

As evidence that one of ordinary skill in the art of asthma therapy would have agreed 
with Appellant's interpretation of Carling et aL, and not with the Examiner's interpretation, 
Appellant refers the Board to certain exhibits submitted with the Amendment dated June 29, 
2005. The exhibits are attached to and referenced in the Evidence Appendix (appendix (ix)) 
below as Exhibits A-F. The exhibits show that from a date prior to the present priority date to as 
late as 2003, glucocorticosteroid-containing therapeutics were routinely prescribed for fixed- 
dosage use twice per day as maintenance therapy, with the patient forbidden to vary daily dosage 
outside that regimen, whether "on demand," "as needed", or for any other reason. Once one 
understands how inhaled glucocorticosteroids such as budesonide were typically prescribed for 
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asthma patients prior to Appellant's invention, it is apparent that Appellant's (and not the 
Examiner's) interpretation of Carling et al. is the one that a person of ordinary skill would have 
taken from this reference. 

Certain sections of these Exhibits have been circled and labeled in the margin with a 
capital letter for ready reference. 

The glucocorticosteroid budesonide is the sole active ingredient in an inhaler sold under 
the trademark Pulmicort® Turbuhaler® for maintenance treatment of asthma. A copy of a 1997 
product insert packaged with the Pulmicort® Turbuhaler® product is submitted as Exhibit A. 
Recommended starting doses and highest recommended doses for various categories of patients 
are set out in a table in this document (Exhibit A, page 4, section A); each and every one of these 
doses is to be administered "twice daily." There is no provision for additional doses to be taken 
u as needed." Indeed, the section titled "Patient's Instructions for Use" on page 2 of the 
document (see entire bottom half of page 2) repeatedly and emphatically instructs the patient not 
to take more or less than the exact dose prescribed by the physician , regardless of whether the 
patient is feeling better or worse on a given day. 

The patient instructions concerning dosage (labeled as section B on page 2 of Exhibit A) 
are quoted in their entirety below: 
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DOSAGE 

• Use as directed by your doctor. 

• It is VERY IMPORTANT that you follow your doctor's instructions as to how 
many inhalations to take and how often to use your Pulmicort Turbuhaler 

• DO NOT inhale more doses or use your Pulmicort Turbuhaler more often than 
your doctor advises. 

• It may take 1 to 2 weeks or longer before you feel maximum improvement so IT 
IS VERY IMPORTANT THAT YOU USE PULMICORT TURBUHALER 
REGULARLY. DO NOT STOP TREATMENT OR REDUCE YOUR 
DOSE EVEN IF YOU ARE FEELING BETTER, unless told to do so by your 
doctor. 

• If you miss a dose, just take your regularly scheduled next dose when it is due. 
DO NOT DOUBLE the dose. (Emphasis in original). 

These instructions provide objective evidence that the paradigm for treatment of asthma with 

budesonide in 1997 was for a physician to prescribe a particular number of doses (generally two) 

per day for a patient and instruct the patient to take exactly that number of doses, no more or 

less. The third and last bullet points of the above instructions are particularly telling. Under no 

circumstances was the patient to take more doses than the specific number prescribed by the 

physician. Even if the patient missed a dose, the patient was not to take even a single extra dose. 

This is directly contrary to the Examiner's assertion that 

the skilled artisan would have been motivated to instruct the patient to use Carling et al 's 
composition as needed bases up to 8 inhalations a day with reasonable expectation of 
successfully achieving maximum benefit in treatment of any severity condition of asthma 
in general including acute asthmatic condition. (Final Office Action at page 8; non- 
standard English in the original.) 

Exhibit A also says: 

Patients should take the medication as directed and use PULMICORT 
TURBUHALER at regular intervals twice daily since its effectiveness depends 
on regular use. The patient should not alter the prescribed dosage unless 
advised to do so by the physician. . ..If symptoms do not improve in that time 
frame, or if the condition worsens, the patient should be instructed to contact 
the physician. (Exhibit A, page 3, section C.) 



This further illustrates that the physician, and not the patient, determines when the dosage of 
budesonide can be altered for a given patient. If the patient suffers an exacerbation of symptoms, 
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he must turn to a different type of medication (a short-acting bronchodilator) for immediate 
relief: "PULMICORT TURBUHALER is not a bronchodilator and is not indicated for 
rapid relief of bronchospasm or other acute episodes of asthma." Exhibit A, page 2, 
section D. 

"PULMICORT TURBUHALER is contraindicated in the primary treatment of status 
asthmaticus or other acute episodes of asthma where intensive measures are required." 

Exhibit A, page 1 , section E. 

"If used at excessive doses for prolonged periods, systemic corticosteroid effects such as 
hypercorticism may occur." Exhibit A, page 3, section F. 

"Since budesonide is absorbed into the circulation and can be systemicaily active at higher 
doses, the full beneficial effects of PULMICORT TURBUHALER in minimizing HPA 
[hypothalamic-pituitary-adrenal] dysfunction [a deleterious side-effect of 
glucocorticosteroid overdosing] may be expected only when recommended dosages are not 
exceeded and individual patients are titrated to the lowest effective dose." Exhibit A, 
page 3, section G. 

These warnings make it clear that budesonide was understood to be useful for long-term 
prevention of asthma symptoms when used regularly in a fixed dose that is set (and carefully 
monitored) by the physician according to the patient's needs, but had no role in short-term relief 
of acute symptoms. The only medication that could be taken by the patient on an as-needed 
basis was a short-acting bronchodilator. The physician was explicitly directed to ensure that the 
patient received the lowest effective fixed dose of budesonide. Even in 1997 (four years after 
Carling et ah), instructing the asthmatic patient to take additional doses of a budesonide 
composition on an as-needed basis, i.e., at the patient's own discretion, was strictly forbidden. 
There was no evidence that taking budesonide more frequently or in larger doses than prescribed 
would be of any benefit to the patient, and there was a significant risk of harm. 

That 1997 product insert pertains to budesonide alone, rather than a combination product. 
There are now at least two combination glucocorticosteroid/bronchodilator inhalation products 
(comparable to the combination product disclosed by Carling et al.) on the market for treatment 
of asthma. Product inserts for the two marketed products are presented as Exhibits B and C. As 



Applicant 
Serial No. 
Filed 
Page 



Tommy Ekstrom 
09/367,950 
August 18, 1999 
21 of 31 



Attorney's Docket No.: 06275-188001 /D 1576-1PUS 



elaborated below for both products, the physician instructs the patient to inhale a set dose, twice 
per day-consistent with Appellant's (and not the Examiner's) interpretation of Carling et al 

The first combination product is SYMBICORT TURBUHALER, a 
budesonide/formoterol inhalation powder product similar to that disclosed by Carling et al 
Exhibit B is a product insert circa 2001 for that product. It says that the "recommended 
dosage" is 1-2 inhalations twice daily (Exhibit B, page 1, section A); when control of symptoms 
is achieved with the twice daily regimen, the physician can choose to reduce the number of 
inhalations to one daily (Exhibit B, page 1, section B). 

The insert instructs the physician to adjust the dosage to reflect the severity of the 
particular patient's disease: "The dosage of the components of Symbicort Turbuhaler is 
individual and should be adjusted to the severity of the disease. This should be considered 
when treatment with combination products is initiated." Exhibit B, page 1, section C. 

There is no suggestion anywhere in the document that the patient can be instructed to 
take it "as needed." To the contrary, use outside of the fixed dose is dangerous and forbidden: 
"If patients find the treatment ineffective, or exceed the current dose of the fixed 
combination, medical attention must be sought." Exhibit B, page 2, section D. 

Moreover, "increasing use of rescue bronchodilators indicates a worsening of the 
underlying condition and warrants a reassessment of the asthma therapy "; "patients 
should be regularly reassessed by a doctor, so that the dosage of Symbicort Turbuhaler 
remains optimal. The dose should be titrated to the lowest dose at which effective control 
of symptoms is maintained." Exhibit B, page 2, section E; and page 1, section F, respectively 
(emphasis added). 

These instructions clearly indicate that if the patient experiences an increase or decrease 
in symptoms, the patient is to notify the physician so that the treatment protocol can be 
reassessed (and if necessary, adjusted) by the physician . Adjusting the dosage from day to day at 
the patient's discretion is nowhere contemplated. 

The second combination product is the Advair Diskus® fluticasone propionate/salmeterol 
xinafoate inhalation powder product. This combination is prescribed for use twice per day, at a 
dose set by the physician. (Like budesonide, fluticasone propionate is a glucocorticosteroid, and 
like formoterol, salmeterol xinafoate is a beta-2 agonist.) The Patient's Instructions for Use 
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(March 2003) for this product, attached as Exhibit C, emphasizes repeatedly that the product 
must be used neither more nor less often than instructed by the physician. The pertinent portion 
of these instructions, found on page 2 of the insert, is reproduced below: 



2. ft is important that you inhale each dose as your doctor has advised. The label will 

: usually tell you what dose to take and how often. If it doesn't, or if you are not sure, 
ask your doctor or pharmacist. Do not use ADVAIR DISKUS more frequently than 
2 times daily, morning and evening, approximately 12 hours apart at the recom- 
mended dose of 1 inhalation each time. 

3, ADVAIR DISKUS delivers your dose of medicine as a very fine powder that most but 
| not all, patients can taste or feel. Whether or not you are able to taste or feel your 

dose of medicine, you should not exceed the recommended dose of 1 inhalation each 
morning and evening, approximately 12 hours apart If you are not sure you are 
receiving your dose of ADVAIR.CHSKUS, contact your doctor or pharmacist. 

* 4. You may feel better after the first dose of ADVAIR DISKUS; however, it may take 
' \ week or longer to achieve maximum benefit. It is IMPORTANT THAT YOU USE 
; ADVAIR DISKUS REGULARLY. DO NOT STOP TREATMENT EVEN IF YOU ARE 
I FEELING BETTER unless told to do so by your doctor. 

5. If you miss a dose, just take your next scheduled dose when it is due. DO NOT 
' DOUBLE the dose. 

; 6. DO NOT USE ADVAIR DISKUS TO RELIEVE SUDDEN ASTHMA SYMPTOMS (e.g. 
sudden severe onset or worsening of wheezing; cough, chest tightness, and/or 

' shortness of breath that has bean diagnosed by your doctor as due to asthma). 
An inhaled, short-acting bronchodllator such as albuterol should be used to 
relieve sudden asthma symptoms. If you do not have an inhaled, short-acting bron- 
chodllator, contact your doctor to have one prescribed for you. You should continue 
to take ADVAIR DISKUS as instructed by your doctor, 



The patient is adamantly instructed not to use the combination therapy more frequently 
than 2 times daily, spaced approximately 12 hours apart, and is told to inhale only the 
recommended dose of 1 inhalation each time. The patient is further instructed not to use the 
product to relieve sudden asthma symptoms. Like the evidence discussed above, this evidence 
(from 2003) is directly contrary to the Examiner's assertions regarding what would have been 
"obvious" to one of ordinary skill in the art ten years earlier, in view of Carling et al in 1993. 

Clearly even as late as 2003 (long after the 1998 priority date of the present application), 
glucocorticosteroid-containing inhaled therapeutics were routinely prescribed solely for fixed- 
dosage use as maintenance therapy, and not for immediate relief of worsening symptoms. One 
of ordinary skill in the art of inhaled glucocorticosteroid therapy for treatment of asthma would 
have understood in 1998 that patients were never instructed to take inhaled glucocorticosteroids 
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on an "as needed basis." Carling et al would certainly not have been read as recommending 
such a radical — and potentially dangerous — departure from the norm. 

Further evidence concerning the proper interpretation of Carling et al is provided by the 
publications submitted herewith as Exhibits D and E, both made of record in the Amendment 
filed June 29, 2005. Exhibit D is a journal article (O'Byrne et al, "Budesonide/Formoterol 
Combination Therapy as Both Maintenance and Reliever Medication in Asthma," Am J Respir 
Crit Care Med 171: 1 29- 136, 2005) discussing the positive results of a recent clinical trial 
studying the efficacy of Appellant's claimed method for reducing the incidence of asthma 
exacerbations and other asthma symptoms. This article was discussed above in the part of this 
brief addressing the rejection for lack of enablement under 35 U.S.C. § 112, paragraph 1. 
Exhibit E (Barnes, "A Single Inhaler for Asthma?" Am J Respir Crit Care Med 171:95-96, 2005) 
is an editorial, in the same journal issue. Dr. Barnes states his opinion that "the study by 
O'Byrne and his colleagues may lead to changes in the paradigm of asthma management ...." 
Exhibit E, page 95, last paragraph, emphasis added. Moreover, Dr. Barnes views the success of 
Appellant's treatment protocol as "remarkable", even several years after Appellant's priority 
date: 

The remarkable, and somewhat unexpected, finding was that the treatment with 
combination inhaler for both maintenance and relief markedly reduced the 
number of severe exacerbations (the primary outcome measure) over the 1-year 
treatment period compared with other treatments, but also reduced the need for 
oral corticosteroids, improved symptom control, and lung function compared 
with the other treatment regimens, (page 95, col.l, last paragraph) 

Dr. Barnes explains in the carryover sentence of col. 1-2 one reason why this approach 
was not previously contemplated: "A concern about this approach is that some patients might 
end up using the combination inhaler frequently and therefore receive an unacceptably high dose 
of inhaled corticosteroid." He then notes that this turned out not to be a problem in practice. In 
fact, the patients instructed to take the budesonide/formoterol combination on an as-needed basis 
inhaled on average only one additional dose per day, yet this approach was more effective in 
preventing exacerbations than doubling the fixed daily amount of budesonide had proven in a 
different study. Dr. Barnes notes that these are "surprisingly good results" (page 95, col. 2, first 
full paragraph). 
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It is to be kept in mind that these statements by Dr. Barnes, including the characterization 
of the O'Byrne et al report as including "surprisingly good results," were made in 2005, twelve 
years after the Carling et al reference was published. In the heavily researched field of asthma 
treatment, if Appellant's invention had indeed been obvious from Carling et aVs teachings, it 
would not, twelve years later, have been regarded as the radical departure from the norm implied 
by the Barnes editorial. As the Federal Circuit stated in Environmental Designs, Ltd. v. Union 
Oil Co. ofCal ., 713 F.2d 693, 698 (Fed. Cir. 1998), "Expressions of disbelief by experts 
constitute strong evidence of nonobviousness." See also MPEP 716.05. Barnes' objective 
characterization of Appellant's treatment as "remarkable" and the results as "surprisingly good" 
certainly qualifies as strong evidence of nonobviousness. 

The Supreme Court in Graham explained that, to reach a proper determination under 35 
U.S.C. § 103, the Examiner must step backward in time and into the shoes worn by the 
hypothetical "person of ordinary skill in the art" when the Appellant's invention was unknown 
and just before it was made. "The importance of resolving the level of ordinary skill in the art 
lies in the necessity of maintaining objectivity in the obviousness inquiry." Rvko Mfg. Co. v. 
Nu-Star, Inc. , 950 F.2d 714, 718 (Fed. Cir. 1991). In view of all factual information, the 
Examiner must then make a determination whether the claimed invention "as a whole" would 
have been obvious at that time to that person. MPEP 2141 . 

The exhibits presented here (particularly Exhibit A) help to establish the level of ordinary 
skill in the art at the time of Carling et al and at the filing date of Appellant's application. With 
this level of ordinary skill in the art in mind, Appellant turns to the question of whether the 
Examiner has met her burden of establishing (1) that the prior art contains a motivation to arrive 
at the presently claimed methods (Inre_Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 
1991)); and (2) that one of ordinary skill in the art would have reasonably expected the claimed 
invention to work ( Am gen. Inc. v. Chugai Pharmaceutical Co., Ltd. , 927 F.2d 1200, 18 
USPQ2d 1016 (Fed. Cir. 1991)), both being essential elements of any prima facie case of 
obviousness. These elements are addressed in turn. 

Motivation: The Examiner's position regarding motivation is set forth at pages 7-8 of 
the final Office Action. Appellant understands the Examiner's position to stem from a 
combination of certain interpretations of Carling et al, which Appellant restates as follows: 
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(a) the Examiner's deduction that the maximum dosage recommended by Carling et al at page 6, 
lines 24-27, can be divided into eight separate inhalations; 

(b) the Examiner's conclusion that, because the eight inhalations add up to no more than 
Carling et al 's maximum suggested daily dose, all eight could be "safely inhaled" by a patient 
on any given day, at the patient's discretion; and 

(c) the Examiner's view that Carling et a/.'s statement on page 6, lines 27-29, that "[the] 
particular dose used will strongly depend on the patient (age, weight etc) and the severity of the 
disease (mild, moderate, severe asthma etc)" means that the patient should be instructed to make 
the determination of his/her dosage on any given day, up to a total of eight inhalations. 

Appellant believes these interpretations of Carling et al 's teachings are not accurate 
representations of how one of ordinary skill in the art of asthma treatment would have read this 
reference. For example, the Examiner has made the breathtakingly unwarranted assumption 
(paraphrased in part (b) above) that every asthma patient will be able to "safely inhale" even the 
high end of the ranges of "suitable daily doses" set forth at page 6, lines 24-27, of Carling et al 
(the ranges being 6-100 |ug of formoterol and 50-4800 ^g of budesonide). Even if Carling et al 
hadn't gone on to explain that the "particular dose" depends "strongly" on patient-specific 
factors ("the particular dose/used will strongly depend on the patient (age, weight etc) and the 
severity of the disease (mild, moderate, severe asthma etc)," one of ordinary skill in the art of 
asthma treatment would clearly not have read Carling et a/.'s teachings about dosage ranges as 
meaning all patients can safely inhale all doses up to and including the maximum. That simply is 
not reasonable. Young children, for example, would not be able to safely inhale the same daily 
dosage that a 200 lb. adult could handle. Further, the Examiner's assumption is inconsistent with 
the knowledge in the art that budesonide and other glucocorticosteroids are potent drugs with 
dangerous side effects, whose use must be carefully monitored in every patient to avoid 
overdosing (see evidence to that effect discussed above). 

Appellant has previously explained why the Examiner's interpretation of Carling et a/.'s 
statement quoted in part (c) above is far off base. Carling et al 's reference to "severity of the 
disease" as being one of the bases for setting the amount of the twice-daily dose of the 
composition does not mean that the patient should be told to take more doses if his/her disease is 
particularly severe on a given day. It simply means that the overall level of the patient's disease 
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is one of the factors (along with the patient's age, weight, etc.) the prescribing physician should 

take into account in setting the twice-daily dose. Thus, this statement cannot be read as 

providing any motivation to instruct the patient to inhale the composition "on demand" or "as 

needed", as required by the present claims. Without a motivation to alter Carling et al.'s 

teachings to arrive at the presently claimed methods, the obviousness rejection fails. 

Expectation of Success: The statement in the final Office Action that seems to 

communicate the Examiner's view regarding "expectation of success" is at page 8: 

The skilled artisan would have been motivated to instruct the patient to use Carling's 
composition as needed bases up to 8 inhalations a day with reasonable expectation of 
successfully achieving maximum benefit in treatment of any severity condition of asthma 
in general including acute asthmatic condition. (Non-standard English in original) 

As Appellant understands it, the Examiner is saying that one of ordinary skill would have a 
reasonable expectation of successfully treating any and all asthma patients by simply handing 
them an inhaler containing Carling et al.'s formoterol /budesonide composition and telling them 
to inhale any amount per day that they wish, up to and including the maximum daily dose of 
100 ^g formoterol and 4800 jig budesonide, because that will give them "maximum benefit." 
Appellant points out that Carling et al. warns the reader that the particular dose of the 
combination "will strongly depend" on patient-specific factors, factors that are not normally left 
to the judgment of the patient. While Carling et al. was referring to a fixed, twice-daily dose 
(there being no allowance in Carling et al. for anything other than a fixed, twice-daily dose), the 
same would certainly be true of any additional doses taken each day. Further, at least with 
respect to the budesonide part of this composition, Appellant has provided ample evidence that 
one of ordinary skill in 1 997 would NOT have had such a reasonable expectation of success 
under the scenario the Examiner believes is "obvious". In fact, the very idea would have 
shocked the medical establishment. (See above discussion of Exhibit A.) This view apparently 
had not changed by 2001 when the formoterol/budesonide combination product was marketed 
with a product insert warning the user not to exceed the fixed, twice-daily dosage prescribed by 
the physician. (See above discussion of Exhibit B.) Because the Examiner has not established 
that one of ordinary skill at the 1998 priority date would have had a reasonable expectation that 
the claimed methods would succeed, her prima facie case of obviousness must fail. 
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The above evidence and arguments demonstrate that the Examiner has not met her 
burden in making out a prima facie case of obviousness. Accordingly, it is unnecessary for 
Appellant to come forward with objective evidence to rebut the Examiner's case. However, such 
evidence is already of record, so Appellant will bring it to the Board's attention as a further (and 
powerful) indication of the non-obviousness of the presently claimed methods. Graham . Such 
objective evidence must be taken into account by the Examiner. In re Soni . 

First, Appellant points to the objective evidence of surprising results embodied in 
Exhibit D, the O'Byrne et al journal article discussed above. The authors conducted clinical 
trials to compare three different treatment regimens for asthma. The relevant features of the 
Study Design (page 130, first column) are summarized here: 

In the first treatment arm (nicknamed "bud/form maintenance + relief) of the 
O'Byrne et al study, the patients were instructed to use a budesonide/formoterol combination 
inhaler twice per day, every day, for maintenance, plus the same inhaler for relief of symptoms 
on an as-needed basis, as determined by the patient. This first treatment arm was thus instructed 
in accordance with the present claims. 

Patients in the second treatment arm ("bud/form + SABA") were instructed to use the 
same budesonide/formoterol combination inhaler just twice per day , and no more: i.e., for 
maintenance therapy only. A second inhaler containing a different drug, the short-acting 
bronchodilator terbutaline, was provided to the patients of this second treatment arm for use as 
needed for immediate relief of acute asthma symptoms. Since this second treatment arm 
received the budesonide/formoterol combination just twice per day, as explicitly taught by 
Carling et al, it is representative of the closest prior art identified by the Examiner. 

Patients in the third treatment arm ("bud + SABA") were instructed to use a budesonide- 
only inhaler just twice per day. For relief of acute symptoms, these patients used a second 
inhaler containing terbutaline as needed. This third treatment arm thus represents the prior art 
such as in the Pulmicort Turbuhaler® 1997 product insert of Exhibit A, in which a budesonide- 
only inhaler was used for maintenance therapy twice per day, and the patient was instructed to 
use a separate bronchodilator product as needed for relief of acute symptoms (see the section 
labeled "I" on page 2 of Exhibit A). 
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As shown in the first bar graph of Figure IB of O'Byrne et al, instructing the patient in 
accordance with the present claims dramatically decreased the total number of severe 
exacerbations (acute asthma attacks) experienced by those patients, compared to the total number 
experienced by patients instructed to follow either of the prior art methods. Table 2 analyzes the 
data in another way: only 16% of the patients instructed in accordance with the present claims 
experienced severe exacerbations, compared to 27% or 28% of the patients in the two prior art 
treatment arms, respectively. Similarly striking differences were seen in many other measures 
described in detail in the Results section on page 130, in Figures 1 and 2, and in Table 2. Rather 
than lengthen this already-long brief any further, Appellant urges the Board to study the article if 
additional evidence of surprising results is deemed needed. In view of this article, it is 
irrefutable that the presently claimed method produces results that are unexpectedly better than 
what the prior art methods produce. 

Second, Appellant notes that two additional Graham -derived categories of objective 
indicia of nonobviousness are embodied in the editorial by Peter J. Barnes, M.D., attached as 
Exhibit E: Ions felt, unsatisfied need and skepticism of experts , as well as support for the 
surprising results nature of the O'Byrne et al results. Dr. Barnes is an expert in the field of 
asthma therapies who is associated with the National Heart and Lung Institute, Imperial College, 
London, UK. His editorial, which is also discussed above in another context, opines regarding 
the significance of the O'Byrne et al. clinical results. 

Dr. Barnes begins with the following statement of long felt unsatisfied need for an 
effective asthma treatment: "Despite the availability of highly effective therapies, many patients 
with asthma continue to suffer symptoms and exacerbations, with considerable disruption to their 
daily life." Barnes goes on to discuss O'Byrne et a/.'s findings that treatment with combination 
inhaler for both maintenance and relief "markedly reduced the number of severe 
exacerbations. . .over the 1-year treatment period compared with the other treatments", and also 
"reduced the need for oral corticosteroids, improved symptom control, and lung function 
compared with the other treatment regimens," implying that here at last may be a way to satisfy 
that long felt need, at least for many patients inadequately served by prior therapies. Dr. Barnes 
offers his view that the O'Byrne et al. study "may lead to changes in the paradigm of asthma 
management," another indication that he believe it is at least a partial answer to the long felt 
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need. Dr. Barnes also describes what amounts to past skepticism of experts regarding the 
claimed method: "A concern about this approach is that some patients might end up using the 
combination inhaler frequently and therefore receive an unacceptably high dose of inhaled 
corticosteroid." He then reassures the reader: "However, this was not the case, as the mean 
number of additional doses of combination inhaler was only one dose per day and very few 
patients used high doses." Finally, the editorial makes the point that the O'Byrne et al. findings 
were "remarkable" and "surprisingly good results," supporting quite literally Appellant's thesis 
that the present claimed methods produce surprising results compared to both the prior art 
Carling et al method and the prior art budesonide-only method, results that could not have been 
predicted in view of any of this prior art. 

It is clear from the Exhibits and the arguments presented above that one of ordinary skill 
in the art of asthma therapy at the priority date would not have interpreted Carling et al as 
suggesting that patients should be instructed to inhale a budesonide-containing product "on 
demand" or "as needed". The paradigm for use of budesonide-containing products dictated fixed 
dosage use for maintenance therapy , not variable dosage as determined day-to-day by the patient 
for relief of an acute attack. And certainly Carling et al. gave no reason to expect the 
surprisingly good results reported by O'Byrne et al. 

Because Carling et al. does not teach or suggest administration of a combination of 
budesonide and formoterol on demand or as needed as required by the claims, and the level of 
one of ordinary skill in asthma therapy at the filing date of Appellant's application would not 
have read Carling et al. to describe such methods, the independent claims are not obvious in 
view of Carling et al. 

Claims 14, 15, 17, 18, 20-34, and 38 depend from claim 13; they are therefore patentable 
over Carling et al. for at least the reasons discussed above. 

In view of the foregoing, the rejection of claims 13-15, 17, 18, 20-36, 38, 42, and 43 as 
obvious in view of Carling et al. is unwarranted, and should be reversed. 
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B. Rejection of Claims 16 and 19 for obviousness over Carling et al. and further in view 
of Aberg et al and Rvrfeldt et al 

Claims 16 and 19 stand rejected under 35 U.S.C. § 103(a) as allegedly being 
unpatentably obvious over Carling et al. (as applied to claims 13-15, 17, 18, 20-36, 38, 42, and 
43) and further in view of Aberg et al (U.S. Patent 5,795,564) and Ryrfeldt et al ("Pulmonary 
disposition of the potent glucocorticoid budesonide, evaluated in an isolated perfused rat lung 
model," Biochem. Pharmacol. 38:17-22, 1989, Abstract). The Examiner stated at page 9 of the 
final Office Action that "Carling et al do teach the isomer of formoterol set forth in claim 16 and 
the specified epimer of budesonide set forth in claim 19." Appellant finds no such teaching in 
Carling et al Since the Examiner did not respond to Appellant's request (in the Response dated 
November 15, 2005) to point out where in Carling et al the Examiner found those teachings, 
Appellant assumes that this statement was simply made in error. Perhaps the Examiner meant to 
say the inverse: i.e., "Carling et al do not teach. . ." 

The final Office Action also stated at page 9 that 



it would have been obvious to one of ordinary skill in the art to employ 
(R,R) enantiomer of formoterol and 22R epimer of budesonide in view of 
Aberg et al and Ryrfeldt et al because both of the references of Aberg 
and Ryrfeldt teach specific isomers form that possesses potent asthmatic 
effect of the active agents utilized in Carling reduced adverse effects in 
treatment of asthma. One would have been motivated to employ (R,R) 
isomer of formoterol and 22R epimer of budesonide in Carling' s 
composition with reasonable expectation of successfully treating asthmatic 
patients with reduced adverse effects, (non-standard English in the 



Claims 16 and 19, which depend from claim 13, are patentable for at least the reasons 
discussed above with respect to claim 13 and the rest of the independent claims. The teachings 
of Aberg et al and Ryrfeldt et al do not make up for Carling et a/.'s deficiencies as outlined 
above, and indeed are cited solely for their teachings concerning specific epimers of the active 
ingredients. Accordingly, Appellant requests that the rejection of claims 16 and 19 under 
§ 103(a) be reversed. 
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CONCLUSION 



For the reasons set forth above, Appellant respectfully requests that the rejections of 
claims 13-36, 38, 42, and 43 be withdrawn. 

An attached Claims Appendix (viii) contains a copy of the claims under appeal. 
An Evidence Appendix (ix) refers to attached Exhibits A-F. 

A Related Proceedings Appendix (x) is attached as required, but contains no subject 

matter. 

The appeal brief fee of $500 required by 37 C.F.R. § 41.20(b)(2) is enclosed. Please 
apply any other necessary charges, or any credits, to Deposit Account No. 06-1050, referencing 
Attorney Docket No. 06275-188001. 



Respectfully submitted, 




<Ajanis K. Frfc Ph.D., J.E). 
Reg. No. 34,819 




Fish & Richardson P.C. 
225 Franklin Street 
Boston, MA 02110 
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(viii) Claims Appendix 

13. A method of prevention and treatment of asthma symptoms, which comprises 
instructing a patient to inhale an effective amount of a composition comprising, in 

admixture: 

(a) a first active ingredient which is formoterol, a pharmaceutical^ acceptable salt or 
solvate thereof or a solvate of such a salt; and 

(b) a second active ingredient which is budesonide; 

characterized in that the patient is instructed to inhale the composition on demand, as 
determined by the patient based on the patient's symptoms, as a treatment and a preventive 
measure, when the patient experiences an increase in asthma symptoms. 

14. The method according to claim 13, wherein the molar ratio of (a) to (b), calculated as 
formoterol to budesonide, is from 1:1 to 1:100. 

15. The method according to claim 13, wherein the first active ingredient is formoterol 
fumarate dihydrate. 

16. The method according to claim 13, wherein the first active ingredient is the R,R 
enantiomer of formoterol, a pharmaceutically acceptable salt or solvate thereof, or a solvate of 
such a salt. 

17. The method according to claim 15, wherein the composition is in the form of unit 
doses, each of which delivers 1 /-ig to 48 [ig of the first active ingredient to the patient, calculated 
as formoterol fumarate dihydrate. 

18. The method according to claim 1 5, wherein the patient is instructed to inhale an 
amount per day of the composition, including for maintenance therapy, that contains a total of 
1 /xg to 100 fig of the first ingredient, calculated as formoterol fumarate dihydrate. 

19. The method according to claim 13, wherein the second active ingredient is the 22R 
epimer of budesonide. 
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20. The method according to claim 13, wherein the composition is in the form of unit 
doses, each of which delivers 20 /xg to 1600 /xg of budesonide to the patient. 

21 . The method according to claim 13, wherein the patient is instructed to inhale an 
amount per day of the composition, including for maintenance therapy, that contains a total of 
20 /xg to 4800 /xg of budesonide. 

22. The method according to claim 13, wherein the particle size of the active ingredients 
(a) and (b) is less than 10 /xm. 

23. The method according to claim 13, wherein the composition additionally comprises 
one or more pharmaceutically acceptable additives, diluents or carriers. 

24. The method according to claim 13, wherein the composition additionally comprises 
lactose monohydrate. 

25. The method according to claim 14, wherein the molar ratio of (a) to (b), calculated as 
formoterol to budesonide, is from 1 : 1 to 1 :70. 

26. The method according to claim 17, wherein the composition is in the form of unit 
doses, each of which delivers 3 fig to 12 /xg of the first ingredient to the patient, calculated as 
formoterol fumarate dihydrate. 

27. The method according to claim 1 8, wherein the patient is instructed to inhale an 
amount per day of the composition, including for maintenance therapy, that contains a total of 
2 fig to 60 fig of the first ingredient, calculated as formoterol fumarate dihydrate. 

28. The method according to claim 20, wherein the composition is in the form of unit 
doses, each of which delivers 50 /xg to 400 /xg of budesonide to the patient. 

29. The method according to claim 21, wherein the patient is instructed to inhale an 
amount per day of the composition, including for maintenance therapy, that contains a total of 
30 /xg to 3200 /xg of budesonide. 
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30. The method according to claim 13 further comprising instructing the patient to inhale 
the composition as a rescue medication. 

31. The method according to claim 13 further comprising instructing the patient to take a 
second composition, comprising a glucocorticosteroid, on a regular basis as a maintenance 
treatment. 

32. The method according to claim 13 further comprising instructing the patient to use 
the composition as a complement to maintenance treatment of the patient's asthma. 

33. The method according to claim 13 further comprising instructing the patient to inhale 
an effective amount of the composition as a preventive measure prior to encountering an asthma 
triggering event. 

34. The method of claim 33 wherein the asthma triggering event is selected from the 
group consisting of exposure to cold air, exercise, and exposure to a smoky environment. 

35. A method of prevention and treatment of asthma symptoms, which comprises 
instructing a patient to inhale an effective amount of a composition comprising, in 

admixture: 

(a) a first active ingredient which is formoterol, a pharmaceutically acceptable salt or 
solvate thereof or a solvate of such a salt; and 

(b) a second active ingredient which is budesonide; 

characterized in that the patient is instructed to inhale the composition on demand, as 
determined by the patient based on the patient's symptoms, as a complement to maintenance 
treatment of the patient's asthma. 

36. A method of prevention and treatment of asthma symptoms, which comprises 
instructing a patient to inhale an effective amount of a composition comprising, in 

admixture: 
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(a) a first active ingredient which is formoterol, a pharmaceutically acceptable salt or 
solvate thereof or a solvate of such a salt; and 

(b) a second active ingredient which is budesonide; 

characterized in that the patient is instructed to inhale the composition on demand, as 
determined by the patient, when the patient is expecting to encounter an asthma triggering event, 
as a preventative measure. 



38. The method of claim 13 further comprising instructing the patient to use the 
composition as a complement to maintenance treatment of the patient's asthma. 

42. A method of prevention and treatment of asthma symptoms, which comprises 
instructing a patient to inhale an effective amount of a composition comprising, in 

admixture: 

(a) a first active ingredient which is formoterol, a pharmaceutically acceptable 
salt or solvate thereof or a solvate of such a salt; and 

(b) a second active ingredient which is budesonide; 
characterized in that the patient is instructed to take a maintenance dose of the 

composition, and, if the patient experiences asthma symptoms, to inhale additional doses as 
needed to improve control and provide acute relief. 

43. A method of reducing the incidence of acute asthma attacks, which comprises 
instructing a patient to inhale an effective amount of a composition comprising, in 

admixture: 

(a) a first active ingredient which is formoterol, a pharmaceutically acceptable 
salt or solvate thereof or a solvate of such a salt; and 

(b) a second active ingredient which is budesonide; 

characterized in that the patient is instructed to inhale the composition on demand, as 
determined by the patient based on the patient's symptoms, as a treatment and to reduce the 
incidence of acute asthma attacks, when the patient experiences an increase in asthma symptoms. 
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(ix) Evidence Appendix 

Attached are exhibits A-E filed with Appellant's response dated June 29, 2005. The 
exhibits were acknowledged and entered by the Examiner at pages 10-11 of the final Office 
Action dated September 21, 2005. 
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Pulmicqrt Turbuhaler® 200 meg 

(budesonide inhalation powder) 
For Oral InhalatFop Only. 

DESCRIPTION : 
fludesonhte the active component of PULMICOHT TURBUHALER 200 meg, Is a corticosteroid designated 
chemically ai {RS)Oip,16o.17,21-TetfihydroJcypreiina-1,4-dlene-3 l 20-(itone cyclic 16,17-acetal with 
butyralderryde Budesonide Is provided as a mixture of two epimers (22R and 22S). The empirical formula of 
budesonide is C^O, and Its molecular weight Is 430.5. Itt structural formula b: 




y CH t CH l CH, 



A U-WWk Trioi in Pcn»n* Not on Corticosteroid Thorapy 
Jhrier to Study Entry 



Budesonide b a white to off-white, tasteless, odorless powder that is pracbcaOy Insoluble in water- and- In 
heptane, sparingly soluble In attend, and freely soluble in chloroform. Its partWon coefficient ^between 
octanol and water at pH 7,4 Is 1.6x10*. 

PULMICORT TURBUHALER is an inhalatlon-drtven multi-dose dry powder Inhaler whfch contain^ only 
mieronized budesonide. Each actuation of PULMICORT TURBUHALER provide* 200 meg budesonide per 
metoed dose, which defcven approximately 1 BO meg budosonida from the mouJhpieca (based on to vrtro testing 
at 60 L/minfor 2 sac). The amount of drug defiwrad to the rung wi depend on patient factors such u Inspir- 
atoiv Row (see PafcnTi Iratrucfions tor Use). In adult patients with asthma (mean FEu, L9L (0.8 -5.1 LJ) mean 
peak inspiratory tow (PtF) through PULMICORT TURBUHALER was 78 (40-111) Umta, Similar resto .(mean 
PIF 82 [43-125) l/min) were obtained to asflunatic chHdren (6 to 15 years, mean FEVyil L[0.9 - 5.^,;; 
oinical'pmarmacoiocy ' . „.-.• ! ■ 

Budesonide b.an arrtHnftammatory corticosteroid that exhibits potent tfucorartcoid activity and weak min* 
eratocortcoid activity. In.itandard irtvltn and animal rnodais, bodtsonfala has appr^.mately,i^OCMoU 
higher affinity tor the tfucccorticoM rtceptor and a i00(Motd higher topical irrb-uiflammatoiy potency thai) 
Cortisol (rat croton oB ear edema assay). As a measure of systemic activity, budesonide is 4p times more 
potent than Cortisol when admirustared subcutaneously and 25 times more potent wh*n.aj|rnWs^ orajjy 
In the rat thymus involution assay. " , '. : , " '.* :J \ ; - . i% . , J nti _ 

The precise mechanism of corticosteroid actions on inflammation in asthma fenot jpw^ ,Cort|cos^a> 
have been shown to have a wide range of inhibitory activities against multiple: cel.type^Je^rfiuat^, 
eosinophils, neutrophils, macrophages, and fyraphocytes) end. rnedbtors (e.g*, rttstoiTU^eJcosa^idst 
leakotrienss. and cytoldnes) Involved In iflergte and wfraaenjiwnedtatBd kinaniroattoa Ttase arrt>jnflamr 
matory actions of corticosteroids may contribute to their efficacy In asthma. ,, . u! ; :: ... 

Studies in asthmatic patients have shown a favorable ratio between topfcai-amWnrtamrnato^.acthmy- and 
systamlo corticosteroid effects, over -s wide range .of doses from WJLMICOJTT TURBUfc&LER. This Is 
explained by a combination of a relatively high local antHnfuunrrurtory 
degrvtatton of orsUy absorbed drug (85-95%), and the few potencyrof iormed-metaboOb^ (see bottw}. . 
Pnortridcoldnotics. ' ■ * . ' - .-.v *-*■■ ^ 

The actWty ot PULMICORT TURBUHALER Is due to the parent druabudasonkle.'In tfix^J^ rtceptor 
athX^dies, the 22R form was two times as active as thr22S.efilmer.7fl vmrstudJ»mdlcated that the 

cTbWonto do riot irrterc^^ 
bOTfc demra of 1.4 Lmitn vs. 1.0 Umin for the 22S form. The terminal hatf-Ofa, 2 to 3 hourvwas the 
same for both epimers and was independent of dose, in asthmatic, patients. ou^de showed • ^ 
Irtcreasa in AUC and C-„ with increasing dose after both e single dose andrepeatad dosing from 
PULMICORT TURBUHALER. 

Absorotion: After oral administration of budesonide, peak plasma concentration to achieved m about 1 to 
2 hours and the absolute systemic availability was 6-13%. In contrast, most ot budesonide desvered to the 
tunas b systarnfcaOy absorbed. Id healthy subjects, 34% ot the rnetered dose was deposited in the lungs (as 
assessed by plasma concentration method) with an absolute^ systemic avaBbiBty. of 39* of the metered dose. 
F^r^idneocs oi budesonide do not diner sigruficantiy In healthy wiunteers and eafon^ pa^, P£ 
plasma concentrations of budesonide occurred within .30 minutes of Inhalation from PULMICORT 
TURBUHALER. - ■ / ' . 

Obtribvrion: The volume oi distribution at buoeaonkta was approamaWy 3 Ukg.lt was 85-90% bound to 
Dtasma orotelns Protein binding, was constant over the concentration range (MOO nmoi/L) achieved with, and 
^odlnn recommended doses of PULMICORT TURBUHALER. Budesonide showed tittle or no binding to cor- 
ticosteroid binding-globulin. Budesonide rapidly. equUib rated with red Mood cells In a concentration 
tndapertdent manner with e btoooVptasrrn rttto of about 0.8. ' 

Metabolism: In v/fro studWwrm human h>«f rwrnogenates nave shown that -budesonide b rapidly and 
eSSSSvm^bbta^, Two major nwtatic«tes formed via cytochrome P450 3A catalyzed Wotrar^wr^n 
nlvVbWiscttrt and identified as lea^rojcyprednbotone and -Wgrntiu*^ The cortirostenW 
activity of each of these two metabolites b less than 1% ot that oi the parent compound.^ to ^totivr oWtf- 
ence between the n rtroand in vivo metabolic patterns have- been detected. Negligible metaboBc : toactivation 
wasobserved in hurnantarig and serum prs^ttrations, • • : - ~ *■-■./' 

Exowhocr- Budesonide was excreted tri urine and feces in the form ot nvaboBtss: Approxtnataty 60% of an 
intravenous radlotabeded dose was recovered In the urine. No unchanged budesonide was detecteo^td'tM urine. 
Sp«cid Populolwns: No pharmvx^ 

PwJiotric Mowing intravenous dosing in pediatric patients age 10-14 years/ plasma halHrJe was shorter 
than in- adults (1.5 hrs vs 2.ahn in adute). In the same population fo^w^ inhatatton of budesonide via a 
pressurized rn«u)r»d-<lose inhaler, absoliite sy^^ " ; - 

Hepatic bmiffiei«Ky: Reduced ttvir runcOon^ray affect tr>e elimirarJon ot artlcosteroto. The pharmaco* 
kinetics of budesonide were attected by compromised fiver function as evidenced- by a doubted systemic^ avail- 
ability alter oral irigestioa The intravenous pharmacokinetics ot budesonide were r however,. simitar in cirrhotic 
patients and in heathy subjects, ... ■ :.? : .".«. ■ 

Orug-omg Inttvoctions: Ketoconazole, a potent inhibitor of cytochrome P450 3A, the main metabolic 
enzyme tor ccmcostarokh, increased ptasma levels ot orally Ingested budesonida. At recommended doses; 
cknetidine had a sfigh) but climcalfy Insigrtifteant sffect on the phanrucc^anetics ot.oral budesonide. . - - - f 
PhonnocooVnamics - - 

To confirm that systemic absorption b not a significant factor in the tfnkaJ efficacy of inhaled budesonide,.a 
dmicai study in patients with asthma was performed comparing 400 meg budesonide administered via a 
pressurized metered dose inhaler with a tube spacer to 1400 meg of oral budesonide and' placebo. The study 
demonstrated the efficacy ot inhaled budesonide but not orally ingested budesonide despite comparable sys- 
temic levels. Thus, the therapeutic effect of conventional doses of orally inhaled budesonida are largely 
ixptemed by its direct action on the respiratory trad 

Generally, PULMICORT TURBUHALER has a relatively rapid onset of action for an inhaled corticosteroid. 
Improvement in asthma control following inhalation of PULMICORT TURBUHALER can occur within 

«i i t~.*«w« ^HKnff>*> H«fwftt mau rs~t K* — W1tn9 mmIm nr Irawwr . 
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in a' 12-month conUoUed trial In 75 patients not previously receiving corticosteroids, PULMICORT 
TURBUHALER at 200 meg twice dairy resulted in Improved lung function (measured by Pp) and reduced 
bronchia) tiyperreactiviry coinparad to placebo. 

Panvnts Previously Mabitamd on InhaUd Corticosteroid* . .. w ■. 

the safety and efficacy of PULMICORT TURBUHALER was also evaluated In adult and pediatric patients (age 
6 to 1B years) previously maintained on inhaled corticosteroid! (adults: N-473, mean b^lr* ffV^W U 
b^iro doses olb^thasone diprpplonate 126-J.008 mco/day; oediatrics: rWQ4, nwn^aseOne FEV, 
2 09 L baseline doses of bwtomethasone dipropionate 126-672 meg/day or triamcinolone acetonide 
300-1800 rnco/dayLThe FEV, nuults ot these two trials, both 12 weeks to duration, ^^^^J* 
tXring "S^POa^ lmem Improved sicrt.tontJy with aB doses.of PULMICORT TURBUHALER 
compared to placate in both trials. 

Adutt Pationts rrwvioushr Matntainod < 




Pediatric Patwnts $ to 18 Yoors Prwviously Mu in Sui n od 
on Inhokd Corhcosteroids 




I 
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Potion is Previously Maintained oh Ord Cornco*t»ro«ii , ( 

in a clinical trial in 159 severe asthmatic patients requiring chronic oral prednisone therapy (mean baseOne 
orortsone dose 19 J mg/day) PULMICORT TURBUHALER at doses of 400 mcft twice dairy. and 800 meg 
twice daily was compared to placebo over a 20-week period. Approiiinately two-thirds (68% on 400 meg 
twice dairy and 64% on 800 meg twice daily) ot PULMICORT TURBUHAUR-tteated patients were able to 
achieve sustained (at least 2 weeks) oral corticosteroid cessation (compared with 8% of piacebo-treated 
patients) and Improved asthma control. The average oral corticosteroid dose was reduced by. 83% on 
400 meg twice dairy and 79% on 800 meg twice dally tor PULMICORT TURBUHALER-treated patiwtsvs. 
27% for placebo. Additionally, 58 out of 64 patients (91%) who completely eliminated oral corticosteroids 
during the double-blind phase of the trial remained off oral cortcosteroids tor an additional 12 months while 
receiving PULMICORT TURBUHALER. 
INDICATIONS AND USAGE 

PULMICORT TURBUHALER b indicated for the maintenance treatment of asthma as prophylactic .therapy in 
adult and pediatric patients six years of age or older. It Is also indicated tor patients requiring oral cort* 
costaroid therapy for asthma. Many of those patients may be able to reduce or eliminate their requirement 
for oral corticosteroids over time; ' . "' 

PULMICORT TURBUHALER b NOT Indicated for the relief of sc^ broochospasm. 



^rurftp™^ 

^PULMICORT TURBUHALER b contraindkated In the primary treatment of status asmrnaticus or other acute 
episodes of asthma where intensive measures are required. 
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PULMICORT TURBUHALER has been shown to decrease airway reactivity to various chaflsnge models, 
including histamine, methachaline, sodium metabisutftts, and adenosine monophosphate in hyperreactive 
patients. The clinical relevance of these models is not certain. 

Pretreatmeffl with PULMICORT TURBUHALER 1600 meg daily (800 meg twice daily) for 2 weeits reduced the acuta 
(sarty-phasa reaction) and delayed (late-phase reaction) decrease In FEV, foQowtag Inhaled atergenchaSange. m--\ 
The effects of PULMICORT TURBUHALER on the nypothalame-pituitary^fenal (HPA) axis were studied In 
905 adults and 404 pediatric patients with asthma. For most patients, the ability to increase Cortisol produc- 
tion in response to stress, as assessed by cosyntropin (ACTH) stimulation test, remained intact with 
PULMICORT TURBUHALER treatment at recommended doses. For adult patients treated with 100. 200, 400, 
or 800 meg twice dairy for 12 weeks, 4%, 2%, 6K, anil 13% respectively, had an abnormal stimulated Corti- 
sol response (peak Cortisol <14.S mcg/dL assessed by liquid chromatography following rfmrt-cosyntmoin 
test) as compared to 6% of patients treated with placebo. Similar results were' obtained in pediatric patients. 
In another study in adults, doses of 400, 800 and 1600 meg ouoesonide twice daily via PULMICORT- TUR- 
BUHALER tor 6 weeks were examined; 1600 meg twice daily (twice the maximum recommended dose) 
resulted in a. 27% reduction In stimulated Cortisol (6-hour ACTR infusion) while 10 mg prednisone resulted In 
a 35% reduction. In this study, no patient on PULMICORT TURBUHALER at doses of 400 .and 80ti*ncg .twice 
daily met the criterion for an abnormal stimulated Cortisol response (peak Cortisol <14-5 mcg/dL assessed by 
liquid chromatography) following ACTH infusion. An ; operHabei, long-term toltow-up of 1133 patients. tor. up 
to 52 weeks confirmed- the minima) effect on the HPA axis (both basal and stimulated plasma Cortisol),, of 
PULMICORT TURBUHALER when administered at recommended doses. |n patients who had previously been 
oral steroid-dependent, use of PULMICORT TURBUHALER In recommended, doses was associated with 
higher stimulated Cortisol response compared to baseline foHcwino. 1,year of therapy, ■ ... „• 
The administration of budasonide via PULMICORT TURBUHALER in doses up to 800 meg/day (mean dally 
dose 445 meg/day) or via a pressurized metered-dose inhaler in doses up to T200 mcg/tfay (mean dairy dose 
620 meg/day) to 216 pediatric patients (age ? to 11 yean) for 2 to 6 years had no significant effect on 
statural growth compared with rwn-corticosteroid therapy in 6? matched control patients. However, the long- 
term effect of PULMICORT TURBUHAUR on growth is not fuUy known. .. 
CUr>UCAl TRIALS 

The therapeutic efficacy- of PULMICORT TURBUHALER has been evaluated in controlled clinical trials 
involving mors than 1300 patients (6 years and older) with asthma of varying disease duration (<1 year to 
>20 years) and severity. 

Doubie-blind, parallel, placebo-controlled clinical trials of 12 weeks duration and longer have shown. that, 
compared with ptacebo, PULMICORT TURBUHALER sJonificamry improved lung function (measured by PEF 
and FEV,), sighmcantiy decreased morning and evening symptoms of asthma, and slgnhlcsntfy reduced the 
need for as needed inhaled pVagonist use at doses of 400 meg to 1600 meg per day (200 meg to 800 meg 
twice daily). in adults and 400 meg to 800 meg per day (200. meg to 400 meg twice daily) In pediatric patients 
6 years of age and older. 

Improved tung function (morning PEF) was observed within 24 hours of initiating treatment in both adult and 
pediatric patients 6 yean of age and older, although maximum benefit was not achieved for 1 to 2 weeks, or 
longer, after starting treatmenL Improved tung function was maintained throughout the 12 'wester of the 
double-bfind portion of the trials. 
Pafwib Not Receiving Corticosteroid Thvrapy 

In a 12-week clinical trial in 273 patients with mUd to moderate asthma (mean baseline FEV, £27 L) who 
were not well controlled by bfonchodilators alone, PULMICORT TURBUHALER was evaluated at doses of 
200 meg twite dally and 400 meg twice daily versus ptaceba The FEV, results from this trial are shown In 
the hgnre bdew. Pulmonary ftraction Improved sJgnrflcantiy on both-doses-of PULMICORT TURBIJHAWcom- 
panrf^'placebcv r*X«W&:^&j&&,. - ^Vv ■ 



Hypersensitivity to twdesonide contraindkates the use of PULMICORT TURBUHALER. 
WARNINGS 



Particular care Is needed for patients who are transferred from systemtealry active corticosteroids to 
PULMICORT TURBUHALER because deaths due to adrenal Insufficiency have occurred in asthmatic 
patients during and after transfer from systemic cortknstaroUs to less syttermcafly available inhaled corti- 
costeroids. After withdrawal from systemic corticosteroids, a number of months are required for recovery 
of HPA function. - 
Patients who have been previously maintained on 20 mg or more per day of prednisone (or its equivalent) 
may be most susceptible, particuianV when their systemic corticosteroids have been almost compietery 
withdrawn. Ouring this period of HPA suppression, patients may exhibit signs and symptoms of adrenal 
insufficiency when exposed to trauma, surgery, or infection (particularly gastroenteritis) or other 
conditions associated with severe electrolyte* toss. Although PULMICORT TURBUHALER may provide 
control of asthma symptoms during these episodes, in recommended doses It supplies less than normal 
physiological amounts of glucocorticoid s^mfcafly and does NOT provide the' mineral ocorticoid activity 
that is necessary for coping with these emergencies. 

During periods of stress or a severe asthma attack, patients who have, been withdrawn from systemic 
corticosteroids should be instructed to resume oral corticosteroids (In targe doses) Immediately and .to 
contact their physicians for further instruction. These patients should also bo instructed to carry a medical 
identification card indicating that they may need supptentehtary systemic rartkttsteroxis during periods of 
stress or a severe asthma attack. 1 ' j_ 



Transfer of patients from systemic corticosteroid therapy to PULMICORT TURBUHALER may unmask allergic 
conditions previously suppressed by the systemic corticosteroid therapy, e.g./rhinrtis. corflurctivitis, and 
eczema (see Dosage and Aontinistration), • 

Patients who are on drugs which suppress the immune system are more susceptible to Infection than healthy 
Individuals. Chicken pox and measles, lor example, can haves more serious or even fatal course In suscep- 
tible pediatric patients or adults on Immunosuppressant coses of corticosteroids. In pediatric or adult 
patients who have not had these diseases, particular care should be taken to avoid exposure. How the dose, 
route and duration of corticosteroid administration affects the risk of developing a disseminated infection is 
not known. The contribution of the underlying dlseise and/or prior corticosteroid treatment to the risk is also 
not known. If exposed, therapy with varicella zoster immune globulin (VZIG) or pooled Intravenous 
Immunoglobulin (IVIG). as appropriate, may be Indicated. It- exposed to measles, prophylaxis with pooled 
intramuscular immunoglobulin (IG) may be indicated. (See the respective package insert for complete VZIG 
andJG prescribing inforrnatkm.) It chicken pox develops, treatment with antiviral agents may be considered. 
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PULMICORT TURBUHALER is not a brartehodilator and is not Indka^for rapid relief of brniehospasm or 
other acute episodes of asthma. 



As with other Inhaled asthma medications, bronchospasm, with an immedtate increase In wheezing, may 
occur after dosing, if bronchospasm occurs foBowing dosing with PULMICORT TURBUHALER, 1 it- should 1 
treated immediately with a fast-acting inhaled bronchodtiatDr. Treatment with PULMICORT TURBUHALER 1 
should be discontinued and atternats therapy instituted. 

Patients should be instructed to contact their physician immediately when episodes of asthma not responsive 
to their usual doses of bronchodllatora occur during treatment with PULMICORT TURBUHALER. During such 
episodes, patients may require therapy with oral corticosteroids. 
PRECAUTIONS 

G«n*rol: Ouring withdrawal from oral corticosteroids, some patients may experience symptoms . of systemh 
catty active corticosteroid withdrawal, e.g., Joint and/or muscutar pain, lassitude, and tepresskm, despite main- 




Patient's 
Instructions 
for Use 



Pulmicorfi 



(budesonide inhola'tion powder) 

Pulmicort Turbuhaler* 200 meg 
(budesonide inhalation powder) 



Please reed this leaflet ccrefutly bcloro 
ycu s f CJ f i to telte your medicine. !r 
provides c summary cf nformaiian on 
your medicine. 

FOR FURTHER INFORMATION ASK 
YOUR DOCTOR OR PHARMACIST. 



WHAT YOU SHOULD KNOW ABOUT 
PULMICORT TURBUHALER'' 



Your doctor has proscribed PutmicpVf ' 
Turbuhaler 200 meg. Il contains a 
. rnedk^rton called budesonido, whjchjs 
o syritheHc co'rtic^ 

are natural substances found ihir^ : £ody 
that Kelp fight -lhJlcmriksHonr.Tl^-o^^ 
used to treat.asthrnq .because they reduce 
the swelling and irrija^a in .rh«:wa{js/.ef : 
the small air passages Jn the lungs, and 
ease breathing problems. VVhen; inhaled 
regularly, corticosteroid} also help to .. . ; 
prevent attacks of asthma. 
Pulmicort Turbuhaler treats the infianv 
rncriion-^rhe "quiet part" of asthma that 
you cannot hoar, see, or reef. When 
inflammation is left untreated, your 
asthma sy mptoms ond attacks co n 
inc£sas*^ulmicort Turbuhaler 
prevent and reduce your asthma 
symptoms and attacks. ' 



IMPORTANT POINTS TO REMEMBER 
ABOUT PULMICORT TURBUHALER 



D MAKE SURE that this medicine is ■ 
suitable for you (see "BEFORE USING 
YOUR PU1M1CORT TURBUHALER* : -i 
below). _ . 

D It is important that you inhale each 
dose as your doctor has advised. 
B Use your Turbuhaler as directed by 
your doctor, DO NOT STOP TREATMENT 
Oft REDUCE YOUR DOSE EVEN IF YOU 
FEEL BETTER, unless told to do so by your 
doctor. 



D DO NOT inhale more doses or use 
your Turbuhaler more often than instructed 
by your^doctof. . 

H This medicine is NOT intended* to 
provide rapid relief of your breathing 
difficulties during an asthma attack.' It 
must be taken at regular intervals as 
recommended by your doctor, and not as 
on emergency measu re. 



Your doctor may prescribe addiHoriaT - 
medication ^such as Dronchodilators) for 
emergency relief if an acute asthma at 
occurs. Please contact your doctor ih 

> an asthma attack does not respond to| 
the additional medication, 

> you require more of the additional 
^medication than usual. 



Q If you also use another medicine by 
inhalation, you should consult your da 
for instructions on when to use it in- 
relation to using your Polmicort Turbuhale 



BEFORE USING YOUR 
PULMICORT TURBUHALER 



TELL YOUR DOCTOR BEFORE STARTING 
TO TAKE THIS MEDndNE: 

> if you are pregnant (or intending 
"tb.become pregnant), .' : ' V 

> if you are breast-feeding a baby, 

> if you are allergic to budesonide or 
any other oralry inhaled corticosteroid. 
In some circumstances, this medicine. may 
not be suitable and your doctor may wish 
to give you a different medicine. Make 
sure that your doctor knows who! other 
medicine* you are faking. 



USING YOUR PULMICORT TURBUHALER 



> Follow the instructions shown on the 
^ther side. If you have any problems, 
til your doctor or pharmacist. 

It is important that you. inhale. each ... 
dose as directed by your doctor. The . 
pharmacy label will usually tell you what 
dose to take and how often. If it doesn't, 
or you are not sure ^ ask your doctor or . 
pharmacist. 



DOSAGE 



>■ Use as directed by your doctor. 

> it is VERY IMPORTANT that you follow 
your doctor's instructions as to how many 
inhalations to fake and how often to use 
your Pulmicort Turbuhaler, 

> DO NOT inhale more doses or use your 
Pulmicort Turbuhaler more often than your 
doctor advises; 

> If rndy take 1 to 2 weeks or longer 
before you feel maximum improvement, 
so IT 15 VERY IMPORTANT THAT YOU USE 
PUMICORT TURBUHALER REGULARLY. 
DO NOT STOP TREATMENT OR REDUCE 
YOUR DOSE EVEN IF YOU ARE FEEUNG 
BETTER, unless told to do so by your 
doctor. 

> If you miss a dose, just take your 
regularly scheduled next dose when it is 
doe. DO NOT DOUBLE the dose. 
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PULMICORT TUR8UHALER will often permit control of asthma sy mptoms with tew suppression ot HPA 
(unction than therapeutically equivalent oral doses of pradnisonj jSlnce budesonide is absorbed into the } 
culation dHO Can U sysleffllCSIiy active aTTilfJner flosss, me full beneficial effects of PULMICORT J 



TURBUHALER in minimizing. HPA dysfunction may be expected only wh en recommended t 

excee ded and individual oatients are titrated to the lowest affective dosa.fl nca individual sensitivity to effects 
tJsot production exists. physicdM BlolM Consider this InlormJtton when prescribing PULMICORT 
TURBUHALER. 

Because ol the possibility of systemic absorption of inhaled corticosteroids, patients treated with these drugs 
should be observed carefully for any evidence of systemic corticosteroid effects. Particular can should be taken 
In observing patients postoperatively or during periods of stress for evidence of Inadequate adrenal response, 
tt is possible that systemic corticosteroid effects such as hypercorticism and adrenal suppression may appear 
in a small number of patients, particularly at higher doses,* If such changes occur, PULMICORT TURBUHALER 
should be reduced slowly, consistent with accepted procedures for management of asthma symptoms and for 
tapering of systemic steroids. 

A reduction of growth velocity in children or teenagers may occur as a result ot inadequate control of chronic 
diseases such as asthma or from use of corticosteroids for treatment Physicians should dosety follow the 
growth of adolescents taking corticosteroids by any route and weigh the benefits of corticosteroid therapy 
and asthma control against the possibility of growth suppression if an adolescent's growth appears slowed. 
Although patients in dlnical trials have received PULMICORT TURBUHALER on a continuous basis for periods 
of 1 to 2 years, the long-term local and systemic effects ot PULMICORT TURBUHALER in human subjects are 
not completely known. In particular, the effects resulting from chronic use of PULMICORT TURBUHALER on 
developmental or immunological processes in the mouth, pharynx, trachea, and tunc are unknown. 
In clinical trials with PULMICORT TURBUHALER, localized infections with Candida albicans occurred In the 
mouth and pharynx in some patients. If oropharyngeal candidiasis develops, it should be treated with appro- 
priate total or systemic (i.e., oral) antifungal therapy while still continuing with PULMICORT TURBUHALER 
therapy, but at times therapy with PULMICORT TURBUHALER may need to be temporarily interrupted under 
dose medical supervision. 

Inhaled corticosteroids should be used with caution, if at all, in patients with active or quiescent tuberculosis 
infection of the respiratory trad, untreated systemic fungal, bacterial, viral or parasitic Infections; or ocular 
herpes simplex. \ ■ v 

Rare Instances of glaucoma, increased intraocular pressure, and cataracts have been reported following the 
Inhaled administration of corticosteroids. 

brf m mu tt o n for Patient* For proper use of PULMICORT TURBUHALER and attain maximum Improve- 
ment the patient should mad and folow the accoinpanying Patients Instructions for Use carefully. In addition, 
patients being treated with PULMICORT TURBUHALER should receive the blowing information and instructions. 
This information is Intended to aid tha patient in the safe and effective use of the medication, tt Is not a dls- 
isure of aU possible adverse o r tarandsd affaets 

: Patients should take the medication as directed and use PULMICORT TURBUHALER at regular intervals 
twice daily since its effectiveness depends on regular use. The patient should not alter the prescribed 

_dotape unless advised to do so by the pE y**"*™, 

•PULMICORT TURBUHALER is not a teonchodfetor and is not Intended to treat acute or We-threatenlng 
episodes of asthma. 

PULMICORT TURBUHALER must be in the upright position (mouthpiece on top) during loading in order to 
provide the correct dose. PULMICORT TURBUHALER must be primed when the unit is used tor the very 
first time. To prime the unit, hold the unit In an upright position and turn the brown grip tuly to the right, 
then futiy to the tefl until ft cBcks. Repeat The unit is now primed and ready to toad the first dose by 
turning the grip fully to the right and fuBy to the left iinta it didts. 

On subsequent uses, it is not necessary to prime the uniL However. It must be loaded fn the upright 
position srowdfetdy prior to use. Turn the brown grip rutty to (he right then tufly to' the tefl until it dicks. 
During Inhalation, PULMICORT TURBUHALER must be held In the upright (mouthpiece up) of horizontal 
position. Do not shake (he inhaler. Place the mouthpiece between Bps and Inhale forcefufiy ano^deeply. Tha 
powder b then deuvered to tha lungs. 
Patients should not exhale through PULMICORT TURBUHALER. 

Oue to the small volume ol powder, the patient may not taste or sense tha presence of any medication 
entering the lungs when inhaling from TURBUHALER. This lack of *ssn$ation* does not indicate that the 
patient is not receiving benefit from PULM.1CORT TURBUHALER 



The incidence of common adverse events is based upon doubte-oiind, placebo-controlled US clinical trtafa In 
which 1,116 adult and pediatric patients age 6-70 years (472 females and 644 males) were treated with 
PULMICORT TURBUHALER (200 to 800 meg twice datiy for 1 2 to 20 weeks) or placebo. . g ^ 
The following table shows the incidence af adverse events In patients' prevlQ^; receiving bronchc^Tatofs 
and/or inhaled corticosteroids in US controlled clinical mats. This population included 232 male and 
62 female pediatric patients (age 6 to 17 years) and. 332 mate am) JBtfemale, adult patients (age 16 years 
and greater). 
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Respiratory Infection 
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Pharyngitis 
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Sinusitis 
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Voice alteration 


0 


1 


2 


6 


BodyAsAWhoie 










Headache 
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Ru syndrome 
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Pain 
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Back pain 
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Fever 


2 


2 


4 


0 


Digestive System 










Oral candidiasis 


2 


2 


. 4 


■ 4 


Dyspepsia 


2 
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• 4 


Gastroenteritis 


1 


1 
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Nausea ' 


2 


2 


1 . ■ 
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Average Duration . , 
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59 
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• Rinsing the mouth with water without swallowing after each dosing may decrease the risk of the develop- 
ment of oral candidiasis, 

• When there are 20 doses remaining in PULMICORT: TURBUHALER, a red mark win appear in tha Indicator Digestive: 



The table above Includes all events (whether considered drog-filatad or non drug-related by the 
investigators) that occurred at a rate of 23% In any one PULMICORT TURBUHALER group and were more 
common than in the placebo group. In considering these data, the Increased average duration of exposure 
for PULMICORT TURBUHALER patients should be taken into account ' l * : - : < 

The foOowing other adverse events occurred In these duties) trials using PULMICORT TURBUHALER with ah 
incidence of 1 to 3% and were more common on PULMICORT TURBUHALER titan oh placebo. ■ "■' 
Body As A Whole neck pain, ..." J " " 

Cardkwascutar.,,syncope t V . ' '". , . * -.. . - t ... 

Digestive: abdominal pain, dry mouth, vomiting . 
Metabolic and Nrtrtttanat wetghtgatn 

Musculoskeletal: fracture, myalgia- ~* yv 

Nervous: hyjnrtonb; rhigralna - ' • '■ : 

Platelet,' Olsedmg and" Clotting; ecchyrnosls' 
Psychiatjtc -insomnia '•'■'*- ■' 
Resistance Medisnrsrns: Injection 
Special Senses: taste perversion \ - 

in a-20-week trial In adutt asthmatics who previous* required oral corticosteroids, the effects ot PULMICORT 
TURBUHALER 4TjO meg twice catty (N«53) and BOO meg twice dafly (N-53) wra-ct>rnparsd with placebo 
(N-53) oh- the frequency of reported adverse evehte. Adverse events, whether considered- drug- 
related or non drug-related by the Investigators, reported In more than five patients. lathe PULMICORT 
TURBUHALER group and which occurred more fraqutntiy with PULMICORT TURBUHALER than placebo are 
shown below (% PULMICORT TURBUHALER and % placebo). In coitsldcrkng these data, the Increased aver- 
age duration of exposure tor PULMICORT TURBUHAIER patients (78 days for PULMICORT TURBUHALER 
vs. 41 days tor placebo) should bo taken into account ■ - - 

Body As A Whole:* asthenia (9% .aid 2%) 



• PULMICORT TURBUHALER should not be used with a spacer. 

• The mouthpieca should not be bitten or chewed. 

• The cover should be replaced securely after each opening. 

• Keep PULMICORT TURBUHALER clean and dry at all times. 
Improvement in asthma control following inhalation of PULMICORT TORBUHALER can occur within 
24 hou rs of beginning treatment although maximum benefit may not be achieved tor 1 to 2 weeks, or 
' trtat time frams, or il the condition worsens, the pattern should W 



Respiratory: 




syrhplorns 00 Ml IftipVove in I 
to cotrtarttito physician. 



•Patients should be warned to avoid exposure to chicken pox or measles and if they are exposed, to consult 
their physicians without delay. 

• For proper use of PULMICORT TURBUHALER and to attain maximum improvement, the patient should 

read and follow the accompanying Patient's Instructions for Use. 
Drug interactions: In cttnical studies, concurrent administration of budesonide and other drugs commonly 
used in the treatment of asthma has not resulted in an increased frequency of adverse events. Ketoconazote, a 
potent inhibitor of cytochrome P450 3A, may increase plasma levels of budesonide during concomitant dosing. 
The ctintaal significant* of concomitant administration of ketoconazoie with PULMICORT TURBUHALER Is not 
luwwn, but caution may be warranted. 

Carcinogenesis, Mutagenesis, Impairment ol Fertility; Long-term studies were conducted ki mice 
tnd nts using oral administration to evaluate the carcinogenic potential of budesonide. 
There was no evidence ot a carcinogenic effect when budesonide was administered orally for 91 weeks to 
mice at doses up to 200 mcg/kg/day (approximately <* the maximum recommended human dairy inhalation 
dose on a mcg/m* basis). 

In a 104-week cardnogenicity study in Sprague^Dawley rats, a statistically significant increase in the inci- 
dence of gliomas was observed in male rats receiving oral doses of SO mepAg/day (approximately % the 
maximum recommended human dairy Inhalation dose on a mcg/m 1 basis); no such .changes were seen in 
male rats receiving oral doses of 10 and 25 mcg/kg/day (approximately Wo and % the rnaximurn recom- 
mended human daily inhalation dose on a mcg/m*' basis) or in female rats at oral doses up to 50 rncg/kg/day 
(approximately V< the maximum recommended human daily Inhalation dose on a mcg/m 1 basis). 
Two additional 104-week carcinogenicity studies have been performed with oral budssonldi at doses ol 
50 nrcg/kg/day (approximately % the maximum recommended human daily Inhalation dose on a mcg/m 1 
basis) in male Sprague-Dawtey and Fischer rats. These studies did not demonstrate an increased glioma inci- 
dence in budesonide-treated animals as compared with concurrent controls or reference corticosteroid- 
treated groups (prednisolone and triamcinolone acetonkde). Compared with concurrent controls, a statis- 
tically sign! Ream increase in the incidence of hepatocellular tumors was observed In. all three steroid groups 



(12% and 2%) ..'...*„ . - 

pata(10%and2%). M „ a , * 

dyspepsia i8%.and 0%) ., Z; '■ . - 

nausea (6% and 0%) - 
oral candidiasis (10% andO%) 

arthraigta (6% and 0%) ; - ^ }"'/'■• '• f" 

cough increased (6% and 7%)' r " 

respiratory infection (32% and ]3\) . . 

rtWtts(6%and2^r v 
skm*ms(16%and.1l%) 

Pediatric StucW In a 12-week placebc-contrdied trial In 404 pediatnc patients 6 to 18 years ot age previ- 
ously maintained on Inhaled corticosteroids, the frequency of adverse events for each age category 
(S to 12 years. 13 to 18 years) was comparable for PULMICORT TURBUHALER (at 100, 2O0.and.4O0 meg 
twice dairy) and placebo. There were no clinically relevant differences In the pattern or severity of adverse 
events in children compared with those reported in adults. <•.■ •<* 

Adve rs e Event Reports From Other Sources: Rare adverse events reported In tha published literature 
or. from marketing experience include: Immediate and delayed, hypersensitivity reactions tndudlno; rash, 
contact dermatitis, urticaria, angjoedsrna and bronchospasm; symptoms of hypecortidsm and nypercor-/ 
bcism; psychiatric symptoms including depression, aggressive reactions, Irrttabittty, anxiety andpsyefiosis. \ 
OVERDOSAGE' . 

The; potential for acute toxic effects following overdose of. PULMICORT ti ihbii^^ ^ in. 
excessive. Poses tor prolonged pertods, s ystemic corocostero ld- effects, such as hyperccrtidsm r 

(see PBECAUTTOhg^afehtt UJHI. lUHHUWLfcH aIWJ Utf UH)imM»Ull i iUleiUW U ~ 

caused a significant reduction (27%) in the plasma Cortisol response to a 6-hour 
Infusion of ACTH compared , with placebo. (+1%). Tha corresponding effect of 10. mg prednisone daily was a 
35% reduction in the plasma cortisoi response to ACTH, 

The minimal inhalation lethal dose In mice was 100 ma/kg (approximately 250 times the maximum- recom- 
mended human dairy inhalation dose on a mcg/m' basis). There were no deaths folowtng the administration 
of an inhalation dose of 6a mg/kg in rats (approximately 345 times the maximum recommended human dally 
inhalation dose on a mcg/m 1 basis). The -minimal oral lethal dose was 200 mg/kg m mice and less 'than 
100 mg/kg in- rats (approximately 500 times the maximum reoxnmended human dairy kihatation dose' based 
on e mcg/m 1 basis). - ' ■ " 

DOSAGE AND ADMINISTRATION 

PULMICORT TURBUHALER should be administered by the orally inhaled route in esthmatic patients age 
6 years and older. Individual patients will axpirience a variable onset and 'degree of symptom .relief. 
Generally, PULMICORT TURBUHALER has a ntativery rapid onset of action for an inhaled corticosteriod. 
Improvement in asthma control following inhaled admirUstration of PULMICORT TURBUHALER can- occur 
within 24 hours of Initiation of treatment although maximum benefit may not be achieved for 1 to 2 weeks, 
or longer. The safety and efficacy of PULMICORT TURBUHALER when administered In excess of recom- 
mended doses have not been established. 
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tbuowonkfc, prednisolone, inamciwtone acetonWe) m these studies. 
The mutagenic potential of budesonide was evaluated in six different test systems; Ames SalmomUa/micro- 
some plate test, mouse micron udeus test mouse lymphoma test, chromosome aberration test In human 
lymphocytes, sex-iinked recessive lethal test In DrosophOa melanooastBr, and DNA repair analysis in rat | 
hepatocyta culture. Budesonida was not mutagerric or ctastogenic in any ot these tests. 
The effect of subcutaneous budesonida on fertility and general reproductive performance was studied in rats. I 
At 20 mcg/kg/day (approximately v, 0 the maximum recommended human daily Inhalation dose on a mcg/nr" 1 
basis), decreases in maternal body weight gain, prenatal viability, and ytabiOty of. the young at birth and I 
during lactatJon were observed No such effects were noted at 5 mcg/kg (approxi Imately the rranrnum I 
recommended human daily inhalation doseon a mcg^m 1 basis). . . ;t -' t - ,,.!..'■ .' . ,'. J .. ! 
Pregnancy: l»rotog«nic Effects: Pregnancy Category C: As *wtth; other ^ glucocorticoids, budssorilda 1 
produced fatal loss, decreased pup weight and skeletal abnormalities:, at subcutaneous doses of 25 mcgAg/day 
(approximately \ the rnaxtmum recommended human dairy inhalation dose on a mcg/rrf basis) in rabbits and 
500 mcg/kg/day (approximately times the maximum, recwnmended human daily, inhatatto^ dose ob i 
mcg/m* basis) In rats. '" .. ; l.j ' . ^ r '- 

No teratogenic or embryoddal effects were observed ui rats when budesonide was administered by inhaia; 
don at doses of 100 to 250 mcg/kg/day (approximately S to Vu ttmes.the maximum recommended human 
dally Inhalation dose on a mcg/m* basis). ' 
Tnere are no adequate and wett<ontrolled studies in pregnant women. Budesonide should be used during 
pregnancy only if the potential benefit justifies the potential risk to the fetus.,-., 
Experience with oral corticosteroids since their introduction in pharmacologic as ; opposed to physiologic 
doses suggests that rodents are mora prone to teratogenic effects Irom corticosteroids than humans. . 
Nontaratoganic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticosteroids 
during pregnancy. Such infants should be carefully observed. , 
Nursing Mothers: Corticosteroids are secreted in human milk. Because of the potential tor advene 
reactions in nursing Infants from am/ .corticosteroid, a decision should be made whether to discomlrtue rurting 
or discontinue the drug, taking into account the importance of the drug to the, mother. Actual data tor 
budesonide are lacking. 

Pediatric Uw Safety and effectiveness of PULMICORT TURBUHALER in pediatric patent! beta* 6 years of 
age have not bean established 

In pediatric asthma patients the frequency .of adverse events observed with PULM1C0RT TURBUHALER was 
similar between the 6- to 12-year age group (N-17Z) compared with the 13- to 17-year age group (W— 124). 
Oral corticosteroids have been shown to cause growth suppression In pediatric and adolescent patents, par- 
ticularly with higher doses over extended periods. It a pediatric or adolescent patient on any corticosteroid 
appears to have growth suppression, the possibility that they are particularly strtsiove to this effect of corti- 
costeroids should be considered (see PRECAUTIONS). 

Geriatric Um: One hundred patients 65 years or older were included In the US and non-US cordroled 
clinical trials of PULMICORT TURBUHALER. There were no differences in the safety and efficacy of the. drug 
compared to those seen In younger patients. 
ADVERSE REACTIONS 

The foHowtag adverse reactions were reported In patients treated with PULMICORT TURBUHALER. 



| The recommended starting dose and the highest recommended dost of PULMICORT. TURBUHALER, t 
I on prior asthma therapy, are listed in the following table. . ■■, . 



Previous 
Therapy 



Rk 

Starting Pom 



Oast 



Adults: Bm mJm fljtD ri atone • 200,to .400 meg twice dafe ■ 400.ncgt»tcada&y 

. InraW.Cortkxsteroids 200 to 400 meg twice daily • . 800 meg twtee dafly 
. ' OralCorttamgroios 400 to eXO meg twice dafly . 1 800 meg tetce dally . 



/.Bronchoolators atone* 200 meg Nrica dairy ... 400 meg twice da% 

.ibftaied Corticosteroids 2Mrncg.bpta(taflr, -- ; ,4d0mcgtwk»da% 

. Oral Corticosteroids: . , The hkjhtst leuanmended dost^Khtidren 

■■^:i>„ .- -'<i .l:,^i«400racgtitodtiy., ./ , (: . , 



PotieitaM «nT 5neqVo^ 

Initially, PULMICORT TURBUHALER should be ^cofwuTwitty wfft the patton^ usual rrdrrtjnance 'dose 
of systemic cortk»steroidJ After approximately orta week. Gradual' wttrxlriwai of the systemic corticosteroid 
b stand by reducing the 1 da% or arternatB' dai* dose. The «xt reduction it made aftir an intarval of on* or 
two weeks, depending on the response of the patient- Generally, mate decrement* should not exceed 2.5 'mg 
of prsdnlsohe or its' equivalent A slow rata of withdrawal is strongty recomrrtendad: Durihgretaton'rif oral 
cwttaistsrotisVpetiems shbukrbe carefuDy monitored for asthma instability, Inctudlng objective measures of 
airway function, and for adrenal insufficiency (tee WARNINGS). During withdrawal, some patients may expe- 
rience symptoms of systemic corticosteroid withdrawal; e.g.. Joint and/or muscular pain,- lassitude and 
depression, despite maintenance oFeven improvement In pulmonary function. Socft patients should' be 
encouraged to. continue with PULMICORT TURBUHALER but should be monttortd for objective signs of 
adrenal Insufficiency. If evidence of atortatiruofftttney ocean, (he systemic crjrtfcosteroW doses should be 
increased temporarily and • thereafter withdrawal should continue more stowfy. During periods ot. stress or a 
severe asthma attack, transfer patterns may require soppkroetrtary treatment with systemic wrttostsroids. 
NOTfc In aU patients it is desirable to titrate to the lowest effective dose once asthma stability is achieved. 
Patients should be instructed to prune PULMICORT TURBUHALER prior to its initial use, and* BTsfjuctello 
inhale deeply and torcetuBy each time the una b used. Rinsing the mouth after Waiatton is also recommended; 
Directions Ibr Um: Illustrated Patients Instructions for Use accomparry each package of PULMICORT 
TURBUHALER 

HOW SUPPLIED - : 
PULMICORT TURBUHALER consists of a number of assembled' pbstic details, the main ; parts being' the 
dosing mechanism; the storage unit tor drug substance and the rnouthpkca. The Inhaler is protected by a 
white outer tubular cover screwed onto the inhaler.' The body of the Inhaler is white and the turning grip is 
brown. The following wording Is printed on the grip in raised lettering: Injdeaonide 20Q!"- TURBUHALER 
cannot be refilled and shook) be discarded whan empty. " " ' ' **''" ' * 

PULMU&RT TURBUHA^ " mc^dost^' 200, doses. . : . i 

Store at controlled room temperature 2GPC to 2S^C (6eTE,lB TTf) [see USP). _ "* . 

» * . : • .i1 :-i ■■ 
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HOW TO USE YOUR 
PULMICORT TURBUHALER 



Read the com pie to instructions carefully 
and use only as directed. 
BEFORE YOU USE A NEW 
PULMICORT TURBUHALER 
Before you use a new Pulmicort 
Turbuholer for the first rime, you should 
prime il. To do this, turn the cover and lift 
off. Hold Pulmicort Turbuholer upright 
(with mouthpiece up}, then rwist the 
brown grip fully to the right and bock 
ogoin to the left. Repeat. Now you ore ■ 
ready to use it. You do not have to prime 
R) any other time after thtS/ even if you put 
h aside for a prolonged period of time. 
POLLOW THE INSTRUCTIONS BELOW: 

D LOADING 
A DOSE 

> Twist the cover 
and tiff oft. 

> In order to pro- 
vide the correct 
dose, Pulmicort 
Turbuholer must 
be held in the • 

upright position (mouthpiece up) whenever 
a dose of rnec&cahofi Is being loaded. 
> Twist the brown grip fuDy to (he right as 
for as it will go. Twist il bode ogain rulry to 
the left. 






>. Youwilkhear.a. \ 
click. . 

> Turn your head 
away from the inhaler 
and Dreathe out. Do- 
not blow or exhale 
•into the inhaler* Do 
not shake the inhaler 
anvr nawng n* 

Q INHALING 
THE DOSE 

> When "you ore 
inhaling; Putntcorf 
Turbuholer must be 
held in ihe upriaht 
(mouthpiece up) or 
horizontal position. 

> Place (he mouthpiece between your 
lips and inhale deeply and forcefully. 

^ If more than one dose is required, just 
repeat the steps above. 

> When you an JwUhed, ploce tr». cover 
bock on rhe inhaler . and twist shut. ISrtse; : * 
your mouth with wotervDo not sw^iow*.y 

> Keep your r^xfmicdrt TunSuhcJer dean 
and dry ot all t" 



STORING YOUR 
PULMICORT TURBUHALER 



> After each use, place the while cover 
back on and twist it firmly into piece. 

*" Keep Pulmicort Turbuholer in a dry 
place at controlled room temperature, 
68' to 77'? |20- la 25T). 



the 



Kee*p-^6ur pulrpicorf ^^Tur^yhaleirouf of ' 
i reach of young cHDdren;, - 



>' DO r^tuseHafter h^'dato%own on- 
the body of your Turbuholer. ; 



HOW TO KNOW WHEN YOUR 
PULMICORT TURBUHALER IS EMPTY 



THERE ARE 200 DOSES IN EACH 
PUtMKORT TURBUHALER. 

Your Pulmicort Turbuholer has a con- 
venient dose indicator window just 
below the mouthpiece. 

> When a red 
mark appears 
at the top of the ■ 




are 20 doses of 
medicine 
remaining. 
Now is the time 
to get your next 
Pulmicort 
Turbuholer. 

• ^T Whi^P red._mork reaches the -v r 
bottom of the window, your inhaler is^^ : 
empty? Discard H. [You may still 1 hear a *" " 
sound if you shake il — this sound is hot- 
the medicine. This sound is produced by 
the drying agent inside Turbuholer.) 

> Do not immerse it in water to find out 
if it is empty. Simply check your dose 'V 
indicator window. 



FURTHER INFORMATION ABOUT 
PULMICORT TURBUHALER 



gjnticisvtf jfs^iybo h^j^ecetirea 

> Pulmicort Turbuholer should not be used 
with a spacer. 

>" PlieTUCort Turbuhoier canlains oofy* 1 ■ \ 
bucWxi^ ord ope* nc< contain arrx' . . 
inodrvB^ingpodierds. .i - . ^^T' ~~ . 

> r\jfirnWtlurburoW , » 

to defiver only one^dose at a rime, no matter 
how often you dick the brown grip. If you 
ccdden J o J y btow into your infioV after . 
loading a dose, simply follow the instructions 
foe toacfing a riewdosa;' *-»'-■ 

This ksofiet does not contan the cornpleie 
■sVj iii tj Iion dbout your rneefcine. tf you hove 
any ouertiont, or ore not sure obout 
something, shen you should askyourdodor 

or . .. - .-. 

You may wartlo'recsj^t^ 
^Please pO NOTTWOW ff jWW^ 
,hdve (■ ushed your rnedjcii ie» '• ■ . y ■. : ^ 



REMEMBBc 



Hoi been- 



AST II A* 



Astro USA, Inc., Weslborough, MA 01581 



gjveternecficeie toarryoneebe; '.^ - p 
USE THS PROOUa AS DeTECTH), UNLESS ' 
ISSTRUCTtD TO DQ OTr«WtSE BY YOUR 

iyou hovw further cy Mii' n s o iiVoAs^'aSe'w of 
; 1 ^ r\»n^ccrtljrbuhoW,cafl: ' 

1>8O0:343-4777 

09 (X2™.Q$£ dc^\fa l«. 6/97. 
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Symbicort- Turbuhalef 
Symbicdrt^fbufille? 

budesonicle/formoterol 
Inhalation powder 



Composition ' ' '* . i . T. . . 

Each delivered dose (the dose that leaves the rnoumptece) contains 
as active constituents: - A ; .» ••.■"0/*.*.: - . * • 

budesonide 80 mJcrograma/lnhaiaton and forrnoterol rurnarate 
dlhydrate 4.5 microc/ams/inhalatlon respectively budesonlde ' 
160 mlcrograms/lhhalatlon and formotsrol fumarate dlhydrate 
4.5 micrograms/lnhaJatton. *Vri:.| . 

Symbicort Turbuhalef 80/4.5 micrograms/Innaiation delivers the 

same amount of budesonide and forrnoterol as ttaconesponc^g , . 

Turbuhalar rmjroproductaP'He' 1 . bOdeionkte : / ' ; ,0w, ' ; ' 

100 mkrograms/tnhalatton (metered dose) art* forrnoterol ' ^ - 

6 rntcroc^anTs/tnhalatton (metered dose) alternatively labelled as 

4.5 mk^ramsflnhalation (deUvered dose). . \% . ' 

Symblcofl Turbuhaler 160/4.5 mlcrogramaAnhalatton dettveratthe. 

same amount of budesonlde and formotsrol as the corresponding 

Turbuhaler rnonoproducta, i.e. budesonide 

200 micrograms/ Inhalation (metered opse) and forrnoterol 

6 mtaop/ams/thrtaltflbn (rrwtejed diae) afterruinVely labelled as 

4.5 rrtkTOQnWxa4nhaiattan {c^irvered dose). ' . 

Indication- . ... . ^ 

Syrpbicort. Turbuhaler Is indicated In the regular treatment of asfhma 
where use of a cornblnatfon (Inhaled corticosteroid and long acting 
beta-agonist) is appropriate: 

- patients not adequately controlled wtth Inhaled corticosteroids 
and 'as needed" Inhaled short acting betayagonlsts. 
or i . 

• patients already adequately controlled on both inhaled 
corticosteroids and long acting beta 2 -agonlats. 
Note: Symblcorl (80/4.5 mkxoc^ams/tnhalatlon) is not appropriate in 
patients with severe asthma. 



Dosage and method of administration 

Svmhicort Turbuhatar Is not tnfonrt«ri tor tha tnHinl manftrmmnnt nf ■ 
asjhjQa/The dosage of the components of Symbtcort Turbuhaler Is 
Individual and should be adjusted to the severity of the disease. This 
should ba considered when treatment with combination oroductsb 

1 1rtdh' " ' ' " ~ 



Inittatod/iran Individual patleril should require dosages outside the' 

fended regtmen, appropriate doses of beta-agonist and/or 
corticosteroids should be prescribed. 



PatierrU should be regularly reassessed by a doctor, so that the 
dosage of Symbicort Turbuhaler remains optimal. The dose should 
be titrated to t he lowest do? - ■* TtflP* °»~*uft EfT*™ 1 of svmptomsJ 



is mamtatnedJ Wnen control of symptoms Is maintained wtth the 
lowest recommended dosage, then the next step couM Include a test 
of Inhaled corticosteroid alone. 



Adun*mii(1iMdpi0MC9Qtr(12 yvar* and otdw): .. .. . ^ 
Symbicort fiirbuhaler 60/4.5 mlcn^rams/dose 1-2' Inhalations 
twice daily. _ 

S^mb^rt Turbuhaler '16074.5 mfccrograma/dose 1-2 inhalations j 

usual practice when control of symptoms is achieved with the 
lea dairy regimen, titration to the lowest effective dose could 
ide symbteort Turbuhaler gi ven once dairy* 

\ under 12 /ears; Efficacy andsafBty have rloVb>en Ki.Ily 
studied Iri children. Syrntrlcort is not recommended (or children under 
12 years of age. ^ 

Specie/ pMthnt group*: There is no need to adjust the dose In 
eiderty patients. There are no data available for use of Symbicort 
Turbuhaler in patients with hepatic ofter^'lmcsairmeht 1 = 
As budesonlde end forrnoterol are primarily eliminated via hepatic 



dse 



.-J = 



n 



Concomitant treatment with ketoconazde or other potent ' 
inhibitors should be avoided. If mis is rxrt'pc^b^ the tirrw interval 
between administration of the interacting drugs should be as long as 
possible; -^i- ' " ' ■' "~ s r--"^*!/^^^ "* i{ 

Symbicort Turbuhalar should be administered with caution In 
peJientjwito^thyrotojtosls. phaeoairornocytorna. diabetes meHltis.; 
untreated hyjwKalaemla, hypertrophic obstructive cartikSmyopathyj 
idiopathic subvalvular aortic stenosis, severe hypertension, ' 
aneurysm or other severe cardiovascular disorders, such as r . . --, 
Ischaamic heart aUsease,.tachy arrhythmias or severe heart tei|ure. 
Caution should be observed when treating pattent*,wtth prolongation, 
of the QTo-interval. Forrnoterol ttserf-may induce prolongation of the 
QTfrlntBrval, > j: v: • '» * ■<"' ' -■■-•■*""•.!-. 

Poientisj^ 

beta2^gohfets:Cone^tant tjeatmerrf wlm drugs $teh can Indupe 
hypokalemia may add to a.posslble hypc^emlt effeci from high 
doses of a i beta^agc>oi8tiPan1etilaK^utlQnJs recommenoexi/tatj: 
acute aeven^aathrtMas^.asse^atedtf^ 
hypoxla^The. hypoj^t^ftejf^mayjett Deflated by.m 0*. :. . 9 
concomitant treatn^tfvtf^^ 

diuretics. It Is recommended that'serum potassfcim leyeto are 
monitored d^ig mM|m«^ 

As tor an Deta2-agonW v adtftfW t>e 

consWen^tn^fla^^ 

Syrnblcort Turbuhaler. contains lactose (<1 mgAnhaiaoon). This 
amount does r^ notmalry. cause: probfemsOnilaotose tatolerantJc.-r.c 
people. • -v '"t* $ u "'-^T-*- 

Interactions.* .vr.i. •■ ■ - "kvjyi 

Ketoconeiole 200 mg.on&e ,daUy Increased plajrrialevelAcof ^ 
conccntttantly adminls^edofaij^esjw (staglf dose o; 3 mg),on 
average sbtrfold. When ketoco^azple..ywadminl»te . 
after bj^esonidathe cor^ntra^jwas gn .average increased .three- 
told. Information about this interaction Is lacking for Inhaled < 
budesonide, but marked increases m plasma levels could be 
expected. Since data to give dosage recommendations an? (acting*, -. 
the combinatkm.shoukl be avoided. It this |a not possible. the. time , 
Interval between admintstrarJon of Ketoconazole and buc^soolde, 
should be as.long as possible. A reduction in the dose of budesonide 
snould also^ considered. Otrwr 

also likely to markedry increase plasma levels of budesonide. . ,;■ , 
Beta-adrenergfc blockers can weaken or inhtbJt'the effect of 
forrnoterol. Symbicort Turbuhaler should therefore not be given J, v 
together wtth beta^ttno^tJtockera (Inautfrfg eye ctropo) untese 




and Increasft.t^e OgK^.y?"^^ ;..»'i.tn»t*j U *v\r- 

In addition L-0opa, L-myroxine, oxytocin and alcohol can Impair 
cardiac totwance towards a2-oympethcfflimetJcs.' ■ 

Concomitant treatment with monoamine oxidase inhibitors, jpctudlng , 
agents with similar properties such as furazolidone aM procarbazine 
may precipitate hypertensive reactions. 

There is an elevated risk of arrhythrnlasTn riatlertt* receiving »T ■ 3 . ; 
concomitant anaesthesia with halogenated rryo^rocarbons.. , .. r ^-„^ ;; / 

Concomitant use of other beta-adrenergic "drugs can have a *' ' £ 
potentlalr^addrtive; effect . . " ' : : . V ' " 

Hypotelairnla may.increase.the dispxisWon towards arrhytWiasin 
patients who are treated with digitalis glycosides. 
Budesonlde has hot been observed to Interact with any other drugs 



Exhibit B - p. 1 



metabolism, an Increased exposure can be expected In patients with 
savers liver cirrhosis. -' /. ■ q 

Instruction* for comet un of Turbuhmlsn ^ 

Turbuhaier is inspiratory now^driven. which means that when. $a . 
patient inhales through the mouthpiece, the substance wHL follow the 
inspired air Into the airways. . ... \ ti t 

Note: II is Important to instruct ^e patient . .. A ; ' ■ ' 

• To carefully read the instructions for.use in. the patient Inlorfaaflon 
leaflet wt**bpat^togemsF#e^ "*." .;' : v )na .j 

■ To breathe In forcefully and deeply through the mouth^scs^to ViC ^ 
ensure that an optimal dose is delivered to the (unps V, ( ' " 'J^ |V .'" 

• Never to breathe out through the rnoulh'piece " "- ■ * ' ' 
. To rinse the mouth out with water after Inhaling the prescribed 

dose to minimise the risk of orophajyngeal thrush,. ^ ftl . . 
The patient may hot tasto or feel any medfcation when using ' 
Turbuhaier due to the small amount of drug dispensed. 

Contra-lndlcatfons - - 
HyperaensltMty to budesonide; formoterol or Inhaled 




Special warnings and precautions for use 

ft is recommended that the dose is tapered when the treatment is 

discontinued. - • v. :•«>., .:• . 

» — ■■ . ' I ' .' T . " ' " ' i ' i ■ ..c; ■ • J ' " *^v 

If patients find the treatment Ineffective, or. excew. accusant dose ) 
of the fixed comb&iation, meflcal attention muai be eouohi '■ "V' J 
increasing use of rescue bromtioditators indicates a worsening, of 1 *-v 
the unter Mrw corxlrtkxyarHj wajTar^ 

— and progresshre deterioration In control of asthma . 
We threatening ahefthe patient should undergo urgent 
medical assessment, tn tWs ^ationnaxisklen^kxi stkxjW be 
to the need for Increased therapy with cortkxstaroife M>eotftk)aaf 
systemic anti-inflammatory therapy, such as a course of .oral . 
corticosteroid*, or artfilotk^fniabneftt" if an infectfbn is present? 

There are no data available on the use of Symbicort Turbuhaier in V 
the treatment of an acute asthma attack, Patients should be adv&ed 
tahav*t^ieil■ rescu«'mea^ttoirV«VBllai^kPU'ftt»a:. -u->vi \-.--r>M 

As with other Inhalation therapy, paradoxical bronchospasnvmay . . 
occur, with an immediate Increase tn wheezing after dosing. If a 
severs ^*8Cb^.cocucsrtreatmem. should be^re*esaessediand' .. ■ 
alternative therapy Instituted If necessary.:. : ^' . f .r 

Systemic effects may tiacur with anybihaJed con^^rdd, 1 
particularly at nigh doses prescribed for long periods. These effects 
are much leas Ifltety to occur with inhalation treatment than with oral 
ccfbec^teroids. Possible systemic effects Include sdrenai; : ■ - 
suppression, retardation In crttoren ^adolescents,; ' 
decrease in bone mineral density, cataract and gtaucomai. lt is 
Important, therefore, that the dose of inhaled corticosteroid Is 
adjusted to *h» lowest dose at which eflectrvs control iff maiftokwd. 

Physicians shouttctosety toOow die growm of cNWren and : ■ 
ado u jsoants taxing: long term corttooatamlris by enyraute. and weigh 
the benefits of the corticosteroid therapy against the possible risk of 
growth suppression. 

If there is any reason to suppose that adrenal function is impaired 
from previous systemic steroid therapy, care should be taken when 
transferring pstients.ta Symbicort Turbuhaier therapy. 

The benaftts c4;lr^ed budesonide therapy would honrnaBy rhthlrnlse 
the need for oral steroids, but patients « tnvwferrtrtg; from orat'staroids 
may remain at risk of impaired adrenal reserve for a considerable 
time. Patents who have required high doss emergency 
corticosteroid therapy in the past may also be at risk. This possibility 
of residual adrenal Irnpalrtnaht should always be" borne In mind In 
emergency and elective situations Rtory to produce stress/and- 
appropriate corticosteroid treatment must be* considered. The extent 
of the adrenal impairment may require specialist advice before 
elective procedures. 

Td minimise the risk of oropharyngeal Candida infection thp patient 
should be instructed to rinse the mouth wtth water after each dosing 
occasion. 
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bolesonJde needed to maintain adequate asifvna control should be 

ua-c * t '*ir.j-' ■"■ * T U ; »'.-< . (. • -. 'mi • ^ 

fl is not known whether formoterol or budesonide- passes Into human" 
breast mittc In rats, small •amounts of fcimp$erp( have been detected 
■> maternal mttc Adnwistrsiibn. of Symbicort Turbuhaier, to women 
wrw si* breaalteeaV^ shouW Cflry ^ ... 
benefit to the rnothe/ is gmatec Jha« any possible risk to the cnBd.- ■■■ 

,. ■ -.. iittlq»il- v '* ■* ft'"- ■• " ^: • 

Effects on ability to drive and' use mach Ines 
Symbicort Turbuhaier does not affect the ability to drive or use 
rruwWnes., ■.■*i*i.-;a:. 
. m yd ^tni»r.U»( •■ • s> ei- •• • •■; ; ^ . - 

Undesirable effects »«-- . w:. .^yr 

StncfrSyrnBlcc*^^ 

forrw>tto/»M(aWe patterffof urWesWWe^etfects a* reported tor - 

theae-scbstanc^ rruiy dec^ - ' 

resctkviSfhas- bse^se^ l ^|iowjr^cc^^ ac^istisik^ otthfj,. 

fwo.cc^npjotb]K^.7r^ ... 

are pha)r^acok^^ 

therapy, s^.ailtrarnor^^'paipilBD^^ 

usuag^ydlifappev w^ '. > hi 

Aoverse reactions,- which' have been associated with budesonide of : 
forrrwtor^areg>enbelc^^ . ... 

Commoru' . '.Centra/ rwvoua system; 
(>1/100) . Car&ova&aMr.ayitam:. 

Muscutosketotai wystam 

Respiratory tract 



Hsaomche* - r ■ .:!■ vi 
PaJpltaflons ■ *r > 
Tremor 
j CanoldaJrjfe^alpns.lp 
brbphaj^/rrAd Irritation In 
t^e thyoe^'coughmg,'*.').' u 
hoarseness. \ 



Tachycardia 
Muscle crampi 



Uncommon CwdtovaacuiM system: 
■^Afesa^eVetai systank 
' ■'■ Centra/ nervous sjfcferrr ■ >T AgtbAon, i 
-h...^ ' t.:i -^hervousnesa, nausea, 

" ' •> " ■ *• " :,: : : ' * ' 'Qlizlness'; sleep ■ r ■ ■ 

■ r. ■■ r ,. . .. wv-'-ojgftrtiinea. " - 

Rare . -Sfdni. . , ■ Jt Ex>tftt%na,.urticai^ 
(<l/fOOQ|^ . ■ _ .*' w ^ pr^r^ftjii' '-'r *y v 

' r . " ' " Jj^pis&Sry fraS Brpnct(b^p«u^ r : \ . ' . ^ 

Very rare undesirabie effects; some of which are" of a-potenriafiy 
serious nature include: 

Budesonide: Psychiatric symptoms such as depression, 
behavioural disturbances (mainly in chldren), signs or symptoms of 
systemic gtucccorticosteioid effects (Including hypc^unction of the 
adrenal gland), immediate or delayed hypersensitivity reactions 
(including dermatitis, angioedema and fjronchospasrn), bruising. 
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Patients instructions for Use 





EirSKUS 



100/50.250/50,500/50 



ADVAIR DISKUS* 100/50 

(fluticasone propionate 100 meg and salmeterol* 50 meg inhalation powder) 
ADVAIR DISKUS® 250/50 

(fluticasone propionate 250 meg and salmeterol* 50 meg inhalation powder) 
ADVAIR DISKUS® 500/50 

(fluticasone propionate 500 meg and salmeterol* 50 meg inhalation powder) 
*As salmeterol xinafoate salt 72.5 meg, equivalent to salmeterol base 50 meg 



FOR ORAL INHALATION ONLY 



Lever 



Dose Indicator 



Thumbgrip- 



INI III 




Outer Case 



Mouthpiece 



Read this leaflet carefully before you start to take your medicine. It provides a 
summary of information about your medicine. Keep it for future use. Read the leaflet 
every time you refill your prescription because there may be new information. 

For more information ask your doctor or pharmacist 



What Is ADVAIR DISKUS"? 



Your doctor has prescribed ADVAIR DISKUS 100/50, ADVAIR DISKUS 250/50, or 
ADVAIR DISKUS 500/50. The medicine is available in 3 different strengths, and your 
doctor has chosen the one most suitable for you. 

Asthma is a long-term condition affecting the lungs. Symptoms of asthma include short- 
ness of breath, wheezing, chest tightness, and cough. Two main causes of asthma 
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ADVAIR DISKUS contains 2 medicines, fluticasone propionate and salmeterol xinafoate, 
which treat these 2 causes of asthma symptoms. Fluticasone propionate is a synthetic 
corticosteroid. Corticosteroids are natural anti-inflammatory substances found mthe 
body. They are used to treat asthma because they reduce airway inflammation. 
Salmeterol is a long-acting bronchodilator that helps prevent and relieve broncho- 
spasm, making it easier to breathe. 

When inhaled regularly, ADVAIR DISKUS helps to prevent symptoms of asthma. 



Important Points ta Remember About Using ADVAIR DISKUS 



TELL YOUR DOCTOR BEFORE STARTING TO TAKE THIS MEDICINE: 

• if you are pregnant (or intending to become pregnant), 

• if you are breastfeeding a baby, 

. rf you are allergic to ADVAIR DISKUS, any other medicines or food products. In 
some circumstances, this medicine may not be surtable and your doctor may 
wish to give you a different medicine. 

Make sure that your doctor knows what other medicines you aretakin 



"it is important that vou inhale each dose as your doctor has advised. The label will 
usuXe^ vo Twhat dose to take and how often. If it doesn't, or if you are not sure, 
IX vou? ^^octor^r pharmacist Do not use ADVAIR DISKUS more frequently than 
llZ ^!TlmiS L evening, approximately 12 hours apart, at the recom- 
mended dose of 1 inhalation each time. 

ADVAIR DISKUS delivers your dose of medicine as a very fine powder that most, but 
nTal pa iente can Mo feel. Whether or not you are able to taste or feel your 
uos of n Sne you should not exceed the recommended dose of 1 inhalation each 

approximately 12hours apart If you are not sure you are 
receK ADVAIR DISKUS. contact your doctor or pharmacist 

4. You may fee. better after the first dose of ^^^SS^SSa^ USE 
1 week or longer to achieve maximum benefrUt is IMPOR^NT JJ~™J"» 
ADVAIR DISKUS REGULARLY. DO NOT STOP TREATMENT EVEN IF YOU ARE 
FEELING BETTER unless told to do so by your doctor. 

5. If you miss a dose, just take your next scheduled dose when it is due. DO NOT 
DOUBLE the dose. 

6 DO NOT USE ADVAIR DISKUS TO RELIEVE SUDDEN ASTHMA SYMPTOMS (e.g., 

6 - ^JSS^SS or worsening ^^^^^XX^SS 
shortness of breath that has been diagnosed by your doctor as due to ™na). 
An iSd short acting bronchodilator such as albuterol should be used to 

If You do not have an ™"to^ 
chodilator, contact your doctor to have one preserved for you. You should continue 
to take ADVAIR DISKUS as instructed by your doctor 



TelTyWdoctor immediately if your asthma is getfmg worse, as indicated by any 
of the following situations. 

. Your inhaled, short-acting bronchodilator becomes less effective. 
. You need more inhalations than usual of your inhaled, short-actmg bronchod ator. 
. You have a significant decrease in your peak flow measurement as previously 

defined by your doctor. 

If your symptoms do not improve after using ADVAIR DISKUS regularly for 2 weeks, 
tell your doctor. eocucw-r* 
While you are taking ADVAIR DISKUS twice daily you , should not uaa SBffiVE NT 
DISKUS* (salmeterol xinafoate inhalation powder) or SEREVENT* (salmeterol 
xinafoate) Inhalation Aerosol for any reason, including prevention of 
exercise-induced asthma or the maintenance treatment of astnma. 

10. Use other inhaled medicines only as directed by your doctor. 

11. Do not use ADVAIR DISKUS with a spacer device. 



8. 
9. 
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Howto Use Your ADVAIR DISKUS? 



Follow the instructions below. If you have any questions, ask your doctor or pharmacist 

When you take the ADVAIR DISKUS out of the box and foil overwrap pouch, write the 
"Pouch opened" and "Use by" dates on the label in the space provided on the device. 
The "Use by" date is 1 month from date of opening. 

The DISKUS® inhalation device will be in the closed position when 
the pouch is opened. 

The dose indicator on the top of the DISKUS tells you how many 
doses are left The dose indicator number will decrease each 
time you use the DISKUS. After the DISKUS has delivered 
55 doses (23 doses for the institutional or sample pack), numbers 
5 to 0 will appear in red to warn you that there 
are only a few doses left (see Figure /j. 




Taking a dose of ADVAIR DISKUS 
requires the following 3 simple steps: 
Open, Click, Inhale. 




Figure 1 



1 OPEN: Hold the DISKUS in one hand and put the thumb of 
your other hand on the thumbgrip. Push your thumb away 
myou^s^far as itwill go until the mouthpiece appears 
and snaps into position (see Figure 21 



Figure! 



2 CLICK: Hold the DISKUS in a level, horizontal position 
with the mouthpiece towards you. Slide the lever away 
from you as far as it will go until it clicks (see Figure 3). 
The DISKUS is now ready to use. 

Every time the lever is pushed back, a dose 
is ready to be inhaled. This is shown by a 
decrease in numbers on the dose counter. 
To avoid releasing or wasting doses: 

• Do not close the DISKUS. 

• Do not tilt the DISKUS. 

• Do not play with the lever. 

• Do not advance the lever more 
than once. 





Figure 3 



Figure 4 




3 INHALE: Before inhaling 
your dose of ADVAIR 
DISKUS, breathe out as far 
as is comfortable, holding 
the DISKUS level and away 
from your mouth (see 
Figure 4). Remember, 
never breathe out into 
the DISKUS mouthpiece. 

Put the mouthpiece to your 
lips (see Figure 51 Breathe in 
quickly and deeply through 
the DISKUS, not through 
your nose. 




Figure 5 



Remove the DISKUS from your mouth. Hold your breath 
for about 10 seconds, or for as lono as is r.nmfnrtahJp 
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CLOSE the DISKUS when you are finished taking a dose so that the DISKUS will be 
ready for you to take your next dose. Put your thumb on the thumbgrip and slide the 
thumbgrip back towards you as far as it will go (see Figure 6). The DISKUS will click 
shut The lever will automatically return to its original position. The DISKUS is now 
ready far you to take your next scheduled dose, due in approximately 12 hours. 
(Repeat steps,;! through 3.) 



ism 



Storing Your ADVAIR DISKUS 



i 

Store at controlled room temperature, 20° to 25°C (68° to 77°F) in a dry place away 
from direct heat or sunlight Keep out of reach of children. The DISKUS inhalation 
device is not reusable. The device should be discarded 1 month after removal from 
the moisture-protective foil overwrap pouch or after every blister has been used 
(when the dose indicator reads w 0"), whichever comes first Do not attempt to take 
the device apart; : - : 1 

REMEMBER: This medicine has been prescribed for you by your doctor. DO NOT give 
this medicine to anyone else. 1 

A 



Further Information 



This leaflet does not contain the complete information about your medicine. If you 
have any questions, or are not sure about something, then you should ask your doctor 
or pharmacist 

You may want to read this leaflet again. Please DO NOT THROW IT AWAY until you 
have finished your medicine. 

Your doctor has determined that this product is likely to help your personal health. 
USE THIS PRODUCT AS DIRECTED, UNLESS INSTRUCTED TO DO OTHERWISE BY 
YOUR DOCTOR. If you have any questions about alternatives, consult with your doctor. 



GlaxoSmithKline 

GlaxoSmithKline 
Five Moore Drive, Research Triangle Park, NC 27709 

©2003, GlaxoSmithKline. All rights reserved. 

March 2003 RL-1183 4155033 



Budesonide/Formoterol Combination Therapy as Both 
Maintenance and Reliever Medication in Asthma 



Paul M. O'Byrne, Hans Bisgaard, Philippe P. Godard, Massimo Pistolesi, Mona Palmqvist, Yuanjue Zhu, 
Tommy Ekstrom, and Eric D. Bateman 
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Asthma control is Improved by combining inhaled corticosteroids 
with long-acting p r agonlsts. However, fluctuating asthma control 
still occurs. We hypothesized that in patients receiving low mainte- 
nance dose budesonide/formoterol (bud/form), replacing short- 
acting p r agonist (SABA) reliever with as-needed bud/form would 
provide rapid symptom relief and simultaneous adjustment in anti- 
inflammatory therapy, thereby reducing exacerbations. In this dou- 
ble-blind, randomized, parallel-group study, 2,760 patients with 
asthma aged 4-80 years (FEV, 60-100% predicted) received either 
terbutallne 0.4 mg as SABA with bud/form 80/4.5 u,g twice a day 
(bud/form + SABA) or bud 320 u.g twice a day (bud + SABA) or 
bud/form 80/4.5 j&g twice a day with 80/4.5 u.g as-needed (bud/ 
form maintenance + relief). Children used a once-nocte mainte- 
nance dose. Bud/form maintenance + relief prolonged time to first 
severe exacerbation (p < 0.001; primary endpolnt), resulting In a 
45-47% lower exacerbation risk versus bud/form + SABA (hazard 
ratio, 0.55; 95% confidence interval, 0.44, 0.67) or bud + SABA 
(hazard ratio, 0.53; 95% confidence interval 0.43, 0.65). Bud/form 
maintenance + relief also prolonged the time to the first, second, 
and third exacerbation requiring medical Intervention (p < 0.001), 
reduced severe exacerbation rate, and improved symptoms, awaken- 
ings, and lung function compared with both fixed dosing regimens. 

Keywords: inhaled corticosteroids; long-acting (Jj-agonists; management; 
single inhaler 

The combination of low or moderate doses of inhaled corticoste- 
roids (ICS) with long-acting fc-agonists (LABA) improves 
asthma control in adults and reduces exacerbations (OPTIMA 
study [1]; FACET study [2]); however, the evidence in pediatric 
patients is less compelling (3). The combination of ICS plus 
LABA for maintenance therapy is endorsed in asthma treatment 
guidelines for the treatment of moderate to severe asthma (4). 
Studies such as OPTIMA and FACET have led to marked im- 
provements in asthma control using lower doses of ICS. Optimal 
asthma control was not achieved, however, as patients in these 
studies still had a notable requirement for short-acting reliever 
therapy or experienced exacerbations. 

Periodic fluctuations in symptoms and airway inflammation 
are characteristics of asthma, which means that treatment re- 
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quirements, especially reliever use, can vary over time. More- 
over, reliever medication that provides rapid bronchodilation 
and symptom relief but that does not treat the underlying in- 
flammatory process can be overrelied on (5). One possible solu- 
tion could be to use a combination inhaler containing both an 
ICS and an LABA for both regular maintenance therapy and 
as needed. This strategy provides additional antiinflammatory 
therapy and rapid symptom relief if symptoms appear. Such an 
approach is possible with the combination inhaler containing 
budesonide and formoterol, as this combination has an onset of 
bronchodilator action within the first minute (6), with a similar 
efficacy and safety to salbutamol in patients with acute severe 
asthma (7). 

We hypothesized that in patients already receiving a low 
daily maintenance dose of budesonide/formoterol (bud/form), 
replacing short-acting (J 2 -agonist (SABA) reliever therapy with 
the as-needed bud/form combination would enable patients to 
adjust more rapidly their antiinflammatory therapy at times of 
greatest need while simultaneously obtaining effective and rapid 
relief from symptoms. This approach should, therefore, further 
reduce asthma exacerbations and improve asthma control com- 
pared with the improvements seen with traditional fixed-dose 
combination therapy. Thus, this randomized, double-blind, 1-year 
study compared bud/form both for maintenance and symptom 
relief with fixed dosing using either bud/form or a fourfold higher 
dose of budesonide, both with SABA as reliever therapy. Pre- 
viously, in the FACET study (2), which demonstrated that both 
budesonide and formoterol had complementary effects on reduc- 
ing exacerbations in adults, a fourfold higher budesonide dose 
was more effective at reducing severe asthma exacerbations 
when compared with a low-dose bud/form combination, despite 
the combination providing greater improvements in symptoms 
(2). In this study, severe asthma exacerbations were selected as 
the primary outcome variable, as these are a sensitive clinical 
measure of control, responding to higher maintenance doses of 
budesonide, and thus are less likely to respond to low-dose 
combination therapy (2). Some of the results from this study 
have previously been presented in abstract form (8, 9). 

METHODS 

Patients 

Outpatients aged 4 to 80 years with asthma treated with 400 to 
1,000 u.g/day of ICS for adults and 200 to 500 u-g/day for children (4-11 
years) with a history of one or more asthma exacerbation in the last 
year were enrolled. All patients had been using a constant dose of ICS 
for 3 or more months. Patients had an FEV, 60-100% of predicted 
with 12% or more reversibility. To be eligible for randomization, pa- 
tients had to have used 12 or more inhalations (or eight or more in 
children) of as-needed medication during the last 10 days of run-in. 
Patients using 10 or more inhalations of reliever on any 1 day (or seven 
or more for children) or with an asthma exacerbation during run-in 
were not randomized. 
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The study was performed in accordance with the Declaration of 
Helsinki and Good Clinical Practice guidelines. Approval from regula- 
tory agencies and ethics committees was obtained at all centers. All 
patients gave written informed consent. 

Study Design 

This was a double-blind, randomized, parallel-group study conducted 
at 246 centers in 22 countries. Patients attended the clinic at the begin- 
ning and end of run-in and after 1, 3, 6, 9, and 12 months of treatment. 

Patients were randomized to one of three treatment groups: bud/ 
form 80/4.5 fig twice a day plus 80/4.5 u.g as needed (bud/form mainte- 
nance + relief), bud/form 80/4.5 u.g twice a day plus terbutaline 0.4 mg 
as needed (bud/form + SABA), and budesonide 320 u,g twice a day 
plus terbutaline 0.4 mg as needed (bud + SABA). Children were given 
half the maintenance dose once daily at night. Treatment was stratified 
by age group in an 8:1 ratio (adultsxhildren), with all medication deliv- 
ered by Turbuhaler (AstraZeneca, Lund, Sweden). 

Adults could use a maximum of 10 and children 7 as-needed inhala- 
tions per day before contacting the investigator. Severe exacerbations 
were treated with a 10-day course of oral prednisone (30 mg/day); 
for children aged 4 to 11 years, the option to add extra maintenance 
medication during exacerbations was also available. 

Measurements 

Severe asthma exacerbations were defined as a deterioration in asthma 
resulting in hospitalization/emergency room treatment, oral steroid 
treatment (or an increase in ICS [via a separate inhaler] and/or other 
additional treatment for children aged 4-11 years), or morning peak 
expiratory flow (PEF) of 70% or less of baseline on 2 consecutive days. 
Severe exacerbations confined to those requiring medical intervention 
were also analyzed separately, Mild exacerbations were defined as 2 
consecutive days with either a morning PEF of 80% or less of baseline, 
as-needed use two or more inhalation per day above baseline, or awak- 
enings caused by asthma. 

Daily pretreatment PEF was assessed using a Mini-Wright PEF 
meter (Clement Clark, Harlow, UK); daily symptoms, awakenings, 
reliever medication use, and study drug use were recorded on diary 
cards. FEVj was assessed by spirometry (10) at clinic visits. Safety was 
assessed by adverse events, electrocardiogram, morning plasma Cortisol, 
and vital signs. Height for children aged 4 to 11 years was measured 
using local procedures before run-in and after 6 and 12 months of 
treatment. 

Statistical Analysis 

Data were analyzed on an intention-to-treat basis for patients who 
received one dose or more of study drug. All hypothesis testing was 
two sided; p values of less than 5% were considered statistically signifi- 
cant The primary efficacy outcome was the time to first severe asthma 
exacerbation, described using Kaplan-Meier plots and a log-rank test, 
with analysis of instantaneous risk described using a Cox proportional 
hazards model. Total numbers of severe exacerbations were compared 
using a Poisson regression model. Confidence limits and p values were 
adjusted for overdispersion. The sample size was based on the true 
incidence of asthma exacerbations in one group being 25%. Therefore, 
a sample size of 800 randomized patients per group (i.e., 200 exacerba- 
tions) would provide an 80% probability of delecting a reduction of 
more than 23% in another group. 

Other daily diary card variables were analyzed as change from 
baseline using analysis of variance, with the baseline value (last 10 days 
of run-in) as covariate. Individual growth was calculated as change in 
height between enrollment and after 12 months' treatment. Growth was 
compared between treatments using analysis of variance, with height at 
enrollment as a covariate. Further information on the study design and 
data analysis is provided in the online supplement. 

RESULTS 
Patients 

In total, 3,251 patients were enrolled. After run-in, 2,760 patients 
were randomized to study treatment: 925, 909, and 926 patients to 
bud/form maintenance + relief, bud/form + SABA, and bud + 



SABA, respectively (Figure El in the online supplement). There 
were 437 patients (16%) with one or more protocol deviation, 
with no differences between groups. The most common deviation 
was randomization in error (9%), with the majority of these 
patients failing to meet the criterion for as-needed medication 
use during the run-in. None of the deviations justified exclusion 
of data from the analysis and all data were included where 
available. Of the 2,760 patients randomized, 341 (12%) were 
children aged 4 to 11 years. Characteristics of the treatment groups 
were comparable at baseline (Table 1). 

Self-reported compliance with maintenance therapy was simi- 
lar in all groups, with incomplete records on 12 to 13% of days/ 
year, self -reported compliance on 84 to 85% of days/year, and 
noncompliance reported on 3% of days. 

Severe Exacerbations 

Bud/form maintenance + relief significantly prolonged the time 
to first severe exacerbation when compared with bud/form + 
SABA and bud + SABA (both p < 0.001) (Figure 1A). The 
risk of experiencing a severe asthma exacerbation was 45 % lower 
when bud/form was used for maintenance and relief versus bud/ 
form + SABA (hazard ratio [HR], 0.55; 95% confidence interval 
[CI], 0.44, 0.67) and 47% lower than a fourfold higher mainte- 
nance dose of bud + SABA (HR, 0.53; 95% CI, 0.43, 0.65). 
Some of the asthma exacerbations in all groups were a result of 
a fall in PEF (Figure IB). These were mainly discovered on 
retrospective analysis of diary card data and did not result in 
medical intervention in 87% of cases. When these PEF falls 
were removed and only severe exacerbations requiring medical 
intervention were assessed, there was still a 50% reduction in 
the risk of experiencing a severe asthma exacerbation requiring 
medical intervention with bud/form maintenance + relief com- 
pared with bud/form + SABA (HR, 0.50; 95% CI, 0.40, 0.64) 
and a 45% reduction compared with bud + SABA (HR, 0.55; 
95% CI, 0.43, 0.70). Bud/form maintenance + relief was also 
shown to prolong significantly the time to all exacerbations, 
including repeats (p < 0.001 compared with both alternative 
regimens) (Figure 2). This highly significant reduction in severe 
exacerbations was consistent in children, adolescents, and adults. 

The relative rate of all types of severe exacerbations/patient 
was lowered by 47% in patients using bud/form for maintenance 
and relief compared with patients using either bud/form for 
maintenance only (HR, 0.53; 95% CI, 0.44, 0.65) or higher dose 
budesonide for maintenance (HR, 0.53; 95% CI, 0.44, 0.64). The 
rate of severe exacerbations requiring medical intervention was 
also reduced by 53% for bud/fonn for maintenance + relief 
compared with bud/form for maintenance only (HR, 0.47; 95% 
CI, 0.39, 0.57) and by 46% compared with higher-dose mainte- 
nance therapy with budesonide (HR, 0.54; 95% CI, 0.44, 0,66). 
The effect of using bud/form for maintenance and relief on 
exacerbation risk remained constant over time (Figure 2). In 
addition, bud/form maintenance + relief reduced the overall 
burden of severe exacerbations requiring medical intervention, 
decreasing first and repeated events by 134 and 170 events com- 
pared with bud + SABA and bud/form +SABA, respectively 
(Figure E2). 

Mild Exacerbations 

Patients in the bud/form maintenance + relief group had a sig- 
nificantly longer time to first mild exacerbation compared with 
those in the bud/form + SABA and bud + SABA groups (both 
p < 0.001). In addition, the rate (exacerbation days/subject) was 
30% lower for bud/form maintenance + relief compared with 
bud/form + SABA (HR, 0.70; 95% CI, 0.62, 0.80) and 36% 
lower compared with bud + SABA (HR, 0.64; 95% CI, 0.57, 
0.73). 
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TABLE 1. PATIENTS' BASELINE CHARACTERISTICS 





Bud + SABA 


DiJ/fArm i (ADA 


oua/Torm Maintenance + Keller 


Characteristic 


(n ~ 926) 


\n — yi/y; 


(n = 925) 


Male/female, n 


416/510 


394/515 


421/504 


Age, yr 


36 (4-79) 


36 (4-79) 


35 (4-77) 


4-1 1 years, n (%) 


106 (U) 


117(13) 


118(13) 


Asthma duration, yr 


9 (0-69) 


9(0-65) 


9(0-63) 


FEV„ L 


2.14(0.64-4.02) 


2.10(0.62-4.50) 


2.13(0.65-4.28) 


FEVt, % predicted normal 


73 (49-100) 


73 (46-108) 


73 (43-108) 


FEV, reversibility, % 


21 (3-77) 


21 (12-75) 


21 (2-89) 


ICS dose at entry/ ng/day 


620 (100-1000) 


598(200-1,000) 


619(200-1,200) 


Inhaled LABA use at study entry* 


256 (28) 


258 (29) 


250 (27) 


Reliever use, number of inhalations/day 


1.69(0.0-7.0) 


1.69(0.0-9.4) 


1.74(0.0-8.0) 


Reliever use, number of inhalations/night 


0.72 (0.0-3.7) 


0.73 (0.0-6.6) 


0,72 (0.0-5.7) 


Asthma symptom score (scale 0-6) 


1.5(0.0-5.6) 


1.4(0.0-5.2) 


1.5(0.0-6.0) 


Symptom-free days, % 


23.5(0-100) 


24.0(0-100) 


23.1 (0-100) 


Reliever-free days, % 


8.8(0-100) 


8.3 (0-100) 


8.2(0-100) 


Asthma control days, % 


5.6 (0-90) 


5.9 (0-80) 


5.4 (0-90) 


Awakenings, % of nights 


20.6(0-100) 


20.2 (0-100) 


21.8(0-100) 



Definition of abbreviations: Bud = budesonide; form = formoterol; ICS = inhaled corticosteroids; LABA = long-acting B r agonist; 
SABA = short-acting 0 r agonist 
All values are presented as absolute numbers or as mean (range), except asthma duration (median). 
'Values are a combination of metered and delivered doses. 
' Includes combinations of ICS/LABA and LABA. 



Study Drug Use 

The mean number of daytime or nighttime inhalations of reliever 
medication was significantly lower for patients using bud/form 
maintenance + relief than for either comparator using SABA 
for relief (all p < 0.001; Table 2 and Figure 3A). On the majority 
of days (s* 54%) patients remained reliever free in both the 
bud/form maintenance + relief group and in the bud/form + 
SABA group (Table 2). The mean daily budesonide dose used 
by adults and children is shown in Figure 4. 

There were 495 episodes with an increase in as-needed medi- 
cation to more than four inhalations per day over the baseline 
value in the bud/form maintenance + relief group, of which 37 
were associated with an exacerbation; 1,347 episodes in the bud/ 
form + SABA group, with 120 associated with an exacerbation; 
and 1,196 episodes in the bud + SABA group, with 96 associated 
with an exacerbation. 

There were 26, 142, and 161 episodes of increased as-needed 
use of more than eight inhalations per day above baseline in the 
bud/form maintenance + relief, bud/form + SABA, and bud + 
SABA groups, respectively; of these, only 2 preceded an exacer- 
bation in the bud/form maintenance + relief group compared 
with 17 and 23 in the bud/form + SABA and bud + SABA 
groups, respectively. The distribution of average daily as-needed 
medication use is shown in Figure E3. Patients using bud/form 
for maintenance and relief also had fewer courses of oral steroids, 
0.19 courses per year for patients aged 12 to 80 years and 0.05 
courses/year for children 4 to 11 years compared with patients 
receiving bud/form + SABA (0.42 and 0.30 courses per year for 
patients aged 12-80 and 4-11 years, respectively) and bud + 
SABA (0.38 and 0.25 courses per year for patients aged 12-80 
and 4-11 years, respectively) (descriptive statistics only). 

Symptoms 

All treatments improved both asthma symptoms, as seen by a 
reduced requirement for reliever treatment, and awakenings 
from run-in (Figure 3B). Nighttime symptoms and awakenings 
were significantly improved in patients using bud/form for main- 
tenance + relief compared with those using bud/form + SABA 
or a fourfold higher maintenance dose of bud + SABA (all p < 
0.05; Table 2). Based on adjusted means, the improved symptom 



control with bud/form for maintenance + relief resulted in an 
extra 14 nights per year free from awakenings compared with 
both alternative regimens. Bud/form + SABA significantly im- 
proved daytime and nighttime symptoms (p < 0.05) and asthma 
control days (p < 0.001) compared with a fourfold higher mainte- 
nance dose of bud + SABA; however, awakenings were similar 
for both groups. In contrast, all symptoms were improved with 
bud/form for maintenance + relief compared with a fourfold 
higher maintenance dose of bud + SABA (Table 2). 

Lung Function 

Morning PEF was improved from baseline in all treatment groups 
(Figure 3C). Bud/form for maintenance + relief significantly 
improved morning and evening PEF and FEVj compared with 
bud/form + SABA and bud + SABA (all p < 0.001; Table 2). 
In addition, bud/form + SABA significantly improved both 
morning and evening PEF compared with bud + SABA. 

Safety 

All treatments were well tolerated, and adverse events were 
generally mild to moderate in intensity. There were no notable . 
differences between the three groups for adverse events or ad- 
verse events related to treatment with (^-agonists or ICS (Table 
3). The total number of patients with one or more adverse event 
was 528 (57%) with bud + SABA, 475 (52%) with bud/form + 
SABA, and 496 (54%) with bud/form for maintenance + relief. 
The number of patients with one or more serious adverse event 
was similar in each of the treatment groups: 5% (48/925) for 
bud + SABA, 7% (62/906) for bud/form + SABA, and 5% (46/ 
922) for bud/form maintenance + relief. There were 7, 15, and 
14 discontinuations because of respiratory events in the bud/ 
form maintenance + relief, bud/form + SABA, and bud + 
SABA groups, respectively. Of these, aggravated asthma (wors- 
ening asthma) occurred in 2 patients in the bud/form mainte- 
nance + relief group compared with 13 and 8 patients in the 
bud/form + SABA and bud + SABA groups, respectively. There 
were one, two, and three cardiovascular events leading to discon- 
tinuation (general cardiovascular disorders, heart rate, and 
rhythm disorders, and myocardial, endocardial, and pericardial 
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□ Bud + SABA 

■ Bud/form + SABA 

■ Bud/form maintenance + relief 




Figure 1. (A) Time to first severe exacerbation (deterioration in asthma 
resulting in morning peak expiratory flow [PEF] of 70% or less of baseline 
on 2 consecutive days; hospitalization/emergency room [ER] visit* treat- 
ment with oral steroids; or an increase in inhaled corticosteroids [ICS; 
via a separate inhaler] and/or other additional treatment as an additional 
criterion for patients aged 4-1 1 years). Bud/form maintenance + relief 
significantly prolonged the time to first severe exacerbation (p < 0.001 
compared with both alternative regimens; Cox proportional hazards 
model). (B) Total number of severe asthma exacerbations and exacer- 
bation subtypes (PEF fait, oral steroid course or additional treatment 
hospitalization/ER visit). The p values are based on relative rate analysis 
(Poisson regression). Patients received 1 2 months of treatment with 
budesonide/formoterol (bud/form) 80/4.5 }tg plus additional inhala- 
tions as needed (bud/form maintenance + relief), bud/form 80/4.5 y,g 
plus terbutaline 0.4 mg (bud/form + short-acting 0 r agonist [SABA]), 
or budesonide 320 \ig plus terbutaline 0.4 mg (bud + SABA). Ail mainte- 
nance treatments were twice daily for patients aged 1 2-80 years and 
once daily for children aged 4-1 1 years. 



disorders and valve disorders) in the bud/form maintenance + 
relief, bud/form + SABA, and bud + SABA groups, respectively. 
Other events led to 11, 23, and 13 discontinuations, respectively. 

No clinically important differences in electrocardiogram, hema- 
tology, clinical chemistry, or urinalysis were observed between 
treatment groups or over time. In subgroups of patients aged 12-SO 
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0 40 60 120 160 200 240 280 320 360 
Days since randomization 

Figure Z Kaplan-Meier plot of time to severe asthma exacerbation (de- 
fined as a deterioration in asthma resulting in hospitalization/ER visit; 
treatment with oral steroids and/or an increase in ICS [via a separate 
inhaler] and/or other additional treatment as an additional criterion for 
patients aged 4-1 1 years). {A) Time to first exacerbation. (6) Time to 
second. (C) Time to third. Patients received 1 2 months of treatment 
with bud/form 80/4.S ng plus additional inhalations as needed (bud/ 
form maintenance + relief)/ bud/form 80/4.5 yjg plus terbutaline 0.4 mg 
(bud/form + SABA), or budesonide 320 *ig plus terbutaline 0.4 mg 
(bud + SABA). All maintenance treatments were twice daily for patients 
aged 1 2-80 years and once dairy for children aged 4-1 1 years. Bud/ 
form maintenance + relief significantly prolonged the time to all exacer- 
bations, including repeats (p < 0.001 compared with both alternative 
regimens; Cox proportional hazards model). 



and 4-11 years in whom plasma Cortisol was assessed, there were 
no significant findings (see Table El). 

Children (4-11 years) in both bud/form groups grew signifi- 
cantly more than those in the bud + SABA group. There was an 
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p Values 









Bud/form 


Bud/form + 


Bud/form 


Bud/form 




Bud + 


Bud/form + 


Maintenance + 


SABA vs. Bud + 


Maintenance + Relief 


Maintenance + Relief 


Variable 


SABA 


SABA 


Relief 


SABA 


vs. Bud + SABA 


vs. Bud/form + SABA 


Severe exacerbations including PEF falls 














Patients with event, %* 


28 


27 


16 


0.74 


< 0.001 


v. U.UU 1 


Events/patient/year* 


U.OO 


0.68 


0. 30 


U.yo 


^» \J.W 1 


< 0.001 


Severe exacerbations resulting in medical intervention 














Patients with event, %* 


19 


21 


n 


0.37 


< 0.001 


^. U.UU 1 


Events/patient/year* 


0.35 


0.40 


0.19 


All 

O.l 1 


v. U.UUI 


< 0.001 


Daily control measures 














Daytime symptom score* 


0.59 


0.50 


0.48 


< 0.001 


< 0.001 


mi 

v. \c 


Night-time symptom score* 


0.42 


0.36 


0.31 


0.01 


< 0.001 


n nm 


Reliever use, inhs/day 


1.03 


0.84 


0.73 


< 0.001 


< 0.001 


< 0.001 


Reliever use, inhs/ night 


0.43 


0.37 


0.28 


0.003 


< 0.001 


< 0.001 


Symptom-free days, % 


46 


53 


54 


< 0.001 


< 0.001 


0.52 


Reliever-free days, % 


45 


54 


55 


< 0.001 


< 0.001 


0.60 


Asthma control days, %' 


37 


44 


45 


< 0.001 


< 0.001 


0.64 


Awakenings, % of nights 


12 


12 


9 


0.60 


< 0.001 


< 0.001 


Mild exacerbation days, %* 


20 


23 


17 


0.06 


0.03 


< 0.001 


Morning PEF, l/min 


339 


346 


355 


< 0.001 


< 0.001 


< 0.001 


Evening PEF, L/min 


345 


349 


360 


< 0.001 


< 0.001 


< 0.001 


FEV„L 


2.41 


2.43 


2.51 


0.09 


< 0.001 


< 0.001 



Definition of abbreviations: Bud = budesonide; form = formoterol; inhs - inhalations; PEF = peak expiratory flow; SABA • short-acting B r agonist 
Dairy control measures are mean values over 12 months of treatment 

* p Values based on the Instantaneous risk of experiencing at least one severe exacerbation (Cox proportional hazard model). 

* p Values based on relative rate analysis (Poisson regression). 

* Symptoms were scored from 0 (no asthma symptoms) to 3 (unable to undertake normal activities [or to sleep] because of symptoms). 

* Asthma control days were defined as a day with no symptoms (day or night), no awakenings caused by asthma, and no as-needed medication use. 

' Mild exacerbation days (periods with worsenings) were defined as any day with an awakening caused by asthma, or with as-needed medication use of two or more 
inhalations above the baseline mean value or with morning PEF of 80% or less of baseline mean value. 



adjusted mean difference in growth of 1.0 cm between children 
treated with bud/form for maintenance + relief versus bud + 
SABA (95% CI, 0.3, 1.7; p = 0.0054) and a difference of 0.9 cm 
between bud/form + SABA versus bud + SABA (95% CI, 0.2, 
1.6; p = 0.0099). 

DISCUSSION 

This study examined the hypothesis that bud/form used for regu- 
lar maintenance therapy and symptom relief would further 
reduce exacerbations and improve overall asthma control com- 
pared with traditional ICS/LABA therapy. ICS plus LAB A has 
demonstrated efficacy in adults with asthma (1, 2) and is recom- 
mended by guidelines as the optimal therapy for patients with 
moderate to severe asthma (4). The study demonstrated that 
bud/form for maintenance and relief significantly reduced total 
severe exacerbations, severe exacerbations requiring medication 
intervention, and exposure to oral steroids, as well as reducing 
reliever medication use, night-time symptoms including awaken- 
ings, and mild exacerbation days and improving lung function 
when compared with either bud/form or a fourfold higher dose 
of budesonide for maintenance therapy, both with SABA for 
relief. 

The asthma management approach used in this study is an 
evolution of the ICS plus LABA approach demonstrated to be 
effective in the OPTIMA (1) and FACET (2) studies. These 
studies showed that exacerbations were less common in the 
majority of patients treated with the addition of LABA to ICS 
compared with those receiving a twofold or fourfold higher dose 
of ICS, The only notable benefit of the fourfold higher dose 
of budesonide in the FACET study was to prevent repeated 
severe exacerbations. This study is the first to show that a high- 
maintenance dose of budesonide is not necessary to reduce the 



incidence of first and repeated severe exacerbations requiring 
medical intervention. The risk of a severe exacerbation requiring 
medical intervention was reduced by 45% with bud/form for 
maintenance and relief compared with patients using a fourfold 
higher maintenance dose of budesonide with SABA for relief. 
Moreover, the time to second and third exacerbations was sig- 
nificantly prolonged with bud/form for maintenance and relief 
compared with the fourfold higher maintenance dose of bude- 
sonide with SABA. This suggests that bud/form for maintenance 
and relief is also effective in patients with more severe asthma 
who experience repeat exacerbations. 

The magnitude of the benefits achieved in this study with 
bud/form for maintenance and relief (with a mean daily dose of 
budesonide of 240 u.g/day in adults and 126 u-g in children) 
when compared with a fourfold higher maintenance dose of 
budesonide (with a mean daily dose of 640 u.g/day in adults and 
320 u.g/day in children) was surprising and suggests that it is the 
timing of the increase in ICS dose— resulting from as-needed 
use of bud/form in response to symptoms— rather than the total 
inhaled dose of ICS that improves efficacy. Studies that simply 
doubled the maintenance dose of ICS well into the course of 
an exacerbation have generally failed to show added benefits 
(11, 12). The evaluation by Tattersfield and colleagues (13) of ail 
severe exacerbations that occurred in the FACET study suggests 
that there is a period of 5 to 7 days before a severe exacerbation 
is recognized and needs to be treated with oral corticosteroids, 
during which patients experience deteriorating symptoms and 
lung function. This represents an opportunity to intervene early 
with an increase in ICS, There is also evidence that as-needed 
use of formoterol has benefits for asthma control. Patients using 
as-needed formoterol in addition to regular maintenance therapy 
with an ICS or an ICS/LABA combination have fewer severe 
exacerbations than patients using terbutaline (14) or salbutamol 
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Figure 3. Diary card data showing change from run-in 
over the entire 1 2-month treatment period. (A) Mean 
reliever inhalations per 24 hours, (fl) nights with awaken- 
ings because of asthma. (C) Morning PEF. Patients were 
randomized to 1 2 months of treatment with bud/form 
80/4.5 fig plus additional inhalations as needed (bud/ 
form maintenance + relief), bud/form 80/4.5 \ig plus 
terbutaline 0.4 mg (bud/form + SABA), or budesonide 
320 p.g plus terbutaline 0.4 mg (bud + SABA). All treat- 
ments were twice daily for patients aged 1 2-80 years and 
once daily for children aged 4-1 1 years; p < 0.001 for 
bud/form maintenance + relief versus bud/form + SABA 
and bud + SABA for daily reliever use, nights with awaken* 
ings, and morning PEF (analysis of variance). 
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as needed (15). Furthermore, increasing both budesonide and 
formoterol provides greater protection from inflammatory chal- 
lenges than increasing either agent alone (16). 

Patients who do not adhere fully to ICS and instead overrely 
on SAB As as reliever medication are at increased risk of experi- 
encing asthma exacerbations (17, 18). Bud/form for maintenance 
and relief reduces the potential for patients to overrely on their 
reliever medication (which, in the case of SABAs, do not treat 
underlying inflammation) and instead responds to symptoms 
with a combination of bud/form. This ensures that patients re- 
ceive an immediate increase in antiinflammatory medication plus 
rapid and sustained symptom relief. Also, concerns that the use 
of the LABA alone may mask subclinical airway inflammation 
(19) are not an issue with bud/form for maintenance and relief, 
as ICSs are always delivered with reliever medication to control 
underlying inflammation. Importantly, there was no evidence of 
tolerance to medication in patients using bud/form for mainte- 
nance and relief, as improvements in exacerbation control, lung 
function, awakenings, and reliever-free days were maintained 
over the 12-month study period. 



The fourfold higher maintenance dose of budesonide plus 
SABA may have been superior to the fixed-dose bud/form plus 
SABA treatment in controlling asthma exacerbations in the most 
severe patients, despite fixed-dose bud/form plus SABA provid- 
ing superior improvements in lung function, reliever-free days, 
and asthma control days. Patients in the fourfold higher budeson- 
ide plus SABA group had fewer exacerbations requiring medical 
intervention, although this difference did not reach statistical 
significance. Although time to first exacerbation was similar in 
these two groups, time to a third exacerbation was prolonged to 
a greater extent by high-dose budesonide plus SABA treatment. 
This result is similar to the outcome of the FACET study (2), 
where patients with more severe asthma prone to frequent exac- 
erbations benefited from a higher dose of ICS. 

There was no evidence for overuse of reliever bud/form. On 
average, 55% of days were reliever use free in the bud/form 
maintenance plus relief group and the mean number of as- 
needed doses of bud/form was one additional dose per day. This 
amount of as-needed reliever use with fixed combination therapy 
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Figure 4. Mean daily ICS doses. (4) Patients aged 12-80 years. (B) 
patients aged 4-1 1 years. Patients were randomized to 1 2 months of 
treatment with bud/form 80/4.5 jig plus additional inhalations as 
needed (bud/form maintenance + relief), bud/form 80/4.5 fig plus 
terbutaline 0.4 mg (bud/form + SABA), or budesonide 320 u,g plus 
terbutaline 0.4 mg (bud + SABA). All treatments were twice daily for 
patients aged 1 2-80 years and once daily for children aged 4-1 1 years. 



(i.e., 50% of days with use or an average of one inhalation per 
day) has been a common finding in several studies of patients 
with moderate to severe asthma using salmeterol/fluticasone 
(20-22) and bud/form (22, 23). In addition, there were notably 
fewer episodes of high as-needed medication use, that is, at least 
eight inhalations above baseline, in the bud/form maintenance + 
relief group compared with the fixed dosing groups. Bud/form 



maintenance + relief was also associated with only 2 severe 
exacerbations in the high-user subgroup compared with 17-23 
severe exacerbations in patients using terbutaline for reliever 
medication. The average daily dose of budesonide resulting from 
maintenance and relief use of bud/form was 80 ng higher than 
for patients who used bud/form for fixed maintenance only (bud/ 
form + SABA group). Importantly, no additional drug-related 
adverse events were identified with the use of extra bud/form 
for relief in addition to maintenance. 

Asthma treatment guidelines (4) advocate a stepwise ap- 
proach to asthma management, bud/form for maintenance and 
relief mirrors this recommendation. Patients step up their con- 
troller medication by using bud/form for relief of breakthrough 
symptoms. Adjustments in medication occur from the first onset 
of symptoms, however, rather than after a medication review. 
Once control is regained, patients step down treatment by using 
bud/form for daily maintenance treatment only, without addi- 
tional as-needed inhalations. 

In conclusion, using bud/form for both maintenance and relief 
reduces the risk and rate of severe asthma exacerbations and 
the need for systemic steroids and improves asthma symptoms, 
nocturnal awakenings, and lung function compared with tradi- 
tional fixed dosing regimens, therefore reducing the morbidity 
and potentially the mortality of asthma. 
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TABLE 3. COMMON ADVERSE EVENTS BY TYPE (> 5% INCIDENCE) AND ANY 
PHARMACOLOGICALLY PREDICTABLE ADVERSE EVENTS 



Number of Patients (96) 





Bud + SABA 


Bud/form + SABA 


Bud/form Maintenance + Relief 




(n = 925) 


(n = 906) 


(n = 922) 


Respiratory 








infection 


182(20) 


144(16) 


158 (17) 


Pharyngitis 


86 (9) 


88 (10) 


88 (10) 


Rhinitis 


76 (8) 


72 (8) 


80(9) 


Bronchitis 


76(8) 


61 (7) 


51 (6) 


Sinusitis 


33(4) 


39(4) 


43 (5) 


Headache 


42 (5) 


35(4) 


31 (3) 


Pharmacologically predictable events 








Tremor 


19(2) 


18(2) 


20 (2) 


Palpitation 


3 (< 0.5) 


11 (1) 


10(1) 


Tachycardia 


3 (< 0.5) 


4 (< 0.5) 


5 (0.5) 


Candidiasis 


10(1) 


6(1) 


9(1) 


Dysphonia 


12(1) 


13(1) 


11 (1) 



Definition of abbreviations: Bud « budesonide; form - forrnoterol; SABA => short-acting BragontsL 
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Editorials 



A Single Inhaler for Asthma? 



Despite the availability of highly effective therapies, many pa- 
tients with asthma continue to suffer symptoms and exacerba- 
tions, with considerable disruption to their daily life (1). This 
may reflect underdiagnosis and inappropriate therapy, as well as 
poor adherence to regular prophylactic therapy. Inhaled cortico- 
steroids are the mainstay of asthma therapy, but there is now 
compelling evidence that addition of a long-acting inhaled pz-ago- 
nist (LABA: salmeterol or formoterol) gives better control in 
terms of reduced symptoms, improved lung function, and reduced 
exacerbations in patients with mild, moderate, and persistent 
asthma (2-4). This has led to the development of fixed combination 
inhalers (salmeterol/fluticasone, formoterol/budesonide), which 
are now increasingly used in asthma management (5, 6). 

Combination inhalers are more convenient to use, control 
asthma at lower doses of corticosteroids, ensure that the cortico- 
steroid is not discontinued when the bronchodilator is used, and 
are cost effective. There is a convincing scientific rationale for 
giving an LABA and corticosteroid together, as they have com- 
plementary actions on the complex pathophysiology of asthma 
and may enhance each other's effects at a molecular level (7). 
It is normal practice to administer these combination inhalers 
twice daily at a dose that is related to the severity of asthma 
and to use a short-acting (5 2 -agonist (SABA), such as albuterol, 
as required to relieve any breakthrough symptoms. Frequent 
use of the SABA indicates either poor compliance or the need 
for a higher maintenance dose of the combination inhaler. A 
recently published large study (over 3,000 patients) attempted 
to achieve better, and if possible total, control of asthma by 
progressively increasing the dose of the controller inhaler (8). 
Control was more easily and rapidly achieved with the salmet- 
erol/fluticasone combination inhaler than fluticasone alone and 
at a lower total dose of inhaled corticosteroid. However, some 
patients required rather high doses of the combination inhaler 
to achieve satisfactory control of their asthma. 

This issue of the Journal (pp. 129-136) presents a new study 
that takes this approach a step further (9). It had previously been 
shown that formoterol could be used as a reliever medication in 
asthma, as it has a rapid onset of action with a long bronchodila- 
tor effect, yet systemic side effects are of a similar duration to an 
SABA (10). In the new double-blind controlled parallel group 
study (involving over 2,500 patients) formoterol/budesonide com- 
bination inhaler was used as maintenance therapy twice daily, 
but additional puffs were used as needed for symptom relief (9). 
This was compared with the same maintenance dose and to a 
fourfold greater dose of budesonide alone, both with terbutaline 
as needed. The remarkable, and somewhat unexpected, finding 
was that the treatment with combination inhaler for both mainte- 
nance and relief markedly reduced the number of severe exacer- 
bations (the primary outcome measure) over the 1-year treatment 
period compared with the other treatments, but also reduced 
the need for oral corticosteroids, improved symptom control, 
and lung function compared with the other treatment regimens. 
A concern about this approach is that some patients might end 
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up using the combination inhaler frequently and therefore re- 
ceive an unacceptably high dose of inhaled corticosteroid. How- 
ever, this was not the case, as the mean number of additional 
doses of combination inhaler was only one dose per day and 
very few patients used high doses. Combination inhalers have 
generally been less effective in children with asthma (11), as 
LABA do not appear to have such a large add-on effect. In this 
study, children aged 4-11 years (12% of study population) were 
also included, but there is no information provided on how they 
responded to the different treatment strategies compared with 
adults. 

How can these surprisingly good results be explained mecha- 
nistically? Asthma is characterized by variable symptoms with 
day-to-day variability. One approach to deal with such variability 
is by giving a high dose of combination inhaler to prevent the 
emergence of symptoms, as adopted by the salmeterol/flutica- 
sone study (8). An alternative approach is to increase the treat- 
ment at the time asthma worsens. We know from the careful 
analysis of asthma exacerbations in a large controlled trial that 
they evolve slowly over a few days (12). This provides the oppor- 
tunity to intervene before the exacerbation develops fully. It 
is now clear that doubling the maintenance dose of inhaled 
corticosteroid is insufficient to prevent an exacerbation (13), 
whereas a fourfold increase is effective (2), and confirmed by 
the present study. It is likely that the combination inhaler not 
only provided an effective bronchodilator to relieve symptoms, 
but also a steroid at a time when it is needed. It is now emerging 
that inhaled corticosteroids work much more rapidly than pre- 
viously recognized, with significant antiinflammatory and bron- 
choprotective effects detectable after a few hours (14, 15). The 
reason why the additional rescue treatment with the combination 
inhaler on top of the maintenance dose is so effective is presum- 
ably related to timing and its effect of "nipping in the bud" the 
evolution of an exacerbation. It is likely that the corticosteroid 
component is most important in this respect, although this needs 
to be demonstrated in a controlled trial using formoterol, rather 
than terbutaline, as the rescue therapy. It may, however, be the 
combination of the two drugs that is important, with some critical 
interaction between the LABA and the corticosteroid which 
enhances the effectiveness of this approach. Further research is 
now needed to understand the molecular mechanism involved 
and whether this approach more effectively controls airway in- 
flammation. 

The study by O'Byrne and colleagues may lead to changes 
in the paradigm of asthma management, where a single inhaler 
is used for both maintenance and rescue (9). This simplifies 
asthma therapy for the patients (and the doctor) and is likely 
to improve compliance. It also follows more closely what patients 
do in the real world, where they tend take more medication in 
response to increased symptoms. It is also likely that this treat- 
ment strategy will be more cost effective as better control of 
asthma reduces the costs of treating exacerbations and hospital 
admissions. We now need effectiveness studies in the real world 
to see whether this simplified approach is applicable to treating 
asthma patients in the community (16). 
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Therapeutic Hypercapnia: Careful Science, Better Trials 



Reducing tidal volumes in patients with injured lungs— a strategy 
associated with elevated carbon dioxide— improves patient sur- 
vival (1, 2). Laboratory studies have documented benefits of 
hypercapnia, as well as some mechanisms of action (3-5). More- 
over, buffering hypercapnic acidosis attenuates its benefit, and 
hypocapnia can be harmful (6). All of the above suggests that 
hypercapnia might soon evolve into a testable clinical therapy (7). 

In the current issue of the Journal (pp. 147-157), a paper 
from Lang and coworkers injects a dose of disquiet into this 
evolving carbon dioxide story (8). The authors have investigated 
an animal model of sepsis and found that their particular strategy 
of permissive hypercapnia increased— not decreased— lung in- 
flammation (8). This article follows an earlier report of adverse 
effects of hypercapnia from the same group (9), multiple studies 
of its free radical biochemistry (10), and extensive experience at 
the bedside— particularly with pulmonary or intracranial hyper- 
tension. 

So there are two sides to the hypercapnia story and a spectrum 
of interpretations. The current study is superficially at odds with 
several previous studies (5, 11-13), including some from our 
laboratory. The worst possible approach would be to ignore or 
condemn the new data because they do not fit with one's prior 
ideas. This would be anti-science. The appropriate approach is 
to review all the information carefully to understand it fully. 

How then, do we learn from the current data? I see three 
questions and three lessons. First, are the findings of the current 
study attributable to hypercapnia, or to the means of achieving 
it? Lang and colleagues allocated animals to a strategy of "per- 
missive hypercapnia" by lowering the respiratory rate, not the 
tidal volume (8). Of course, achieving "permissive hypercapnia" 
by reducing respiratory rate is unusual at the bedside. In fact, 
clinicians usually reduce tidal volume, and to compensate, in- 
crease the respiratory rate. This may be important, because low 
values of tidal volume, positive end-expiratory pressure, and 
respiratory rate may cause atelectasis. Indeed, it has been sug- 



gested that benefits associated with one low tidal volume strategy 
may actually be due to intrinsic positive end-expiratory pressure 
resulting from the increased respiratory rate (14). As well, the 
authors remind us that in contrast to adding inspired carbon 
dioxide, hypoventilation may result in uneven distribution of 
carbon dioxide throughout the lung (15). Indeed, "therapeutic 
hypercapnia," through raising the arterial carbon dioxide by 
increasing inspired concentration, is not frequently practiced in 
the clinical setting but has proved effective in the laboratory 
(5). Finally, the authors point out that the use of 100% inspired 
oxygen (8), a level avoided by most clinicians, might have exacer- 
bated inflammatory events (16). Therefore, in answer to the first 
question, all hypercapnia may not be equal, and the differences 
may in part be due to other aspects of the ventilatory manage- 
ment. 

Second, what do we learn about the complexity of hypercap- 
nia? The current study expands our horizons regarding the 
pathogenic mechanisms associated with elevated levels of carbon 
dioxide which can alter the formation of peroxy nitrite, and result 
in either "relatively protective" or "relatively injurious" inter- 
mediates. The authors discuss the recent study by Laffey and 
coworkers that demonstrated protection against endotoxin- 
induced lung injury with added carbon dioxide (11). Whereas that 
study suggested that the nitrotyrosine formation might represent 
a reservoir that could "mop up" the more toxic nitrate/nitrite 
intermediates in the lung (11), the current study demonstrated 
that inhaled nitric oxide decreased tissue injury (8), but without 
altering the formation of nitrotyrosine. Thus, in answer to the 
second question, inhaled nitric oxide may lessen lung injury 
associated with endotoxin and hypercapnia, and illustrates the 
lesson that nitrotyrosine formation might be more a marker of 
injury than a pathogen. 

Third, what are the implications for rapid implementation at 
the bedside? There is an intense personal and professional desire 
within all of us to get results for patients— and quickly. This was 
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WHAT ARE THE SPECIFIC DRUGS USED Ttt PREVENT ASTH MA 
ATTACKS AND REDUCE AIRWAY INFLAMMATION*^ 7 

Corticosteroids 

Corticosteroids, also called glucocorticoids or steroids, are powerful anti-inflammatory 
drugs. Steroids are not bronchodilators (that is, they do not relax the airways) and ha\ 
little effect on symptoms. Instead, they work over time to reduce inflammation and 
prevent permanent injury in the lungs. Many studies have now shown that the use of 
inhaled corticosteroids in patients with moderate to severe asthma significantly reduce 
the rate of ^hospitalizations and deaths from asthma. Nevertheless, they are still 
significantly underprescribed in the patients who need them most. 

Inhaled Corticosteroids. Inhalation of corticosteroids makes it possible to provide 
effective local anti-inflammatory activity in the lungs with minimal systemic effects. (Or 
steroids have considerable side effects.) They are currently recommended as the 
primary therapy under the following circumstances: 

• For any asthmatic condition more serious than occasional episodes of mild 
asthma. (Low-doses of inhaled steroids may even be safe and effective for sonr 
people with mild asthma, particularly those who find themselves using beta2- 
agonists daily.) 

• When treatment with bronchodilators is not effective. 
Examples of inhaled corticosteroids are the following: 

• The most recent gener^tiorf^fflhhaled^ include (in order of potency) 
fluticasone (Flovent), qudesonide (Pulmicom, triamcinolone (Azmacort and 
others), and flunisolide ( Aero D id). I n genera l, the newer agents, are more 
powerful than the older generation of inhaled agents. Experts have some 
concern, then, that these potent agents, particularly fluticasone, may produce 
major side effects similar to oral agents. Studies are now suggesting, however, 
that the same benefits can be achieved with low doses of fluticasone as with hi; 
doses, thus reducing risks for serious side effects. (Of note, budesonide appeal 
to be safe during pregnancy.) 

• The older corticosteroid inhalants are beclomethasone (Beclovent, Vanceril) an 
dexamethasone (Decadron Phosphate Respihaler and others). They are less 
powerful than the newer steroids when delivered with standard inhalers. New 
inhaler systems for, however, such as QVAR, which uses extra fine formulation 
of beclomethasone to allow deep delivery into the lungs may prove to be as 
effective as the newer, more potent steroids. 

• Inhalers that combine both long-acting beta2-agonists and corticosteroids are 
now available. [ See Combinations of Corticosteroids and Long-Acting Beta2 



Agonists.] 
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What is budesonide Inha lation powder? 

What shoul d my health care professional know before I use budesonide? 

How should I use this medicine? 

what If I miss a dose? 

What druofs) mav Interact with budesonide? 

What side effects may I notice from using budesonide? 

What shoul d I watch for while taking budesonide? 
Where can I keep mv medicine? 

What is budesonide inhalation powder? ( Back to too) 
BUDESONIDE (Pulmicort Turbuhaler®) is a corticosteroid for 
treating respiratory problems. It helps to decrease the 
inflammation, swelling, and irritati on in youM ungs that is caused 
by asthma or other lung disgasesflfegular use^oMjudesonide 
inhalation powder will hel|(prevent asthma attacks/)but it is not for 
rapid relief of asthma nttnn^-Ganrrir hiirif^nnirif^hpifotirn 
powder is not yet available. 

What should my health care professional know before I use 
budesonide? (Back to too) 

They need to know If you have any of these conditions: 

•Cushing's syndrome 

•infection such as herpes, or tuberculosis 

•recent surgery or trauma 

•an unusual or allergic reaction to budesonide, steroids, other 
medicines, foods, dyes, or preservatives 
•pregnant or trying to get pregnant 
•breast-feeding 



How should I use this medicine? (Back to top) 
Budesonide is for inhalation through the mouth. Follow the 
directions on the prescription label. A new inhaler should be primed 
before use. Follow the priming instructions that come with the 
inhaler. The instructions will also tell you what position to hold the 
inhaler when loading or inhaling a dose. Always hold the inhaler In 
the appropriate position so that no medication is lost. 

Load the dose as instructed. Do not shake the inhaler after loading 
it. Turn your head away from the inhaler and breathe out. Place 
the mouthpiece between your lips and inhale deeply and forcefully. 
You may not taste or feel the medication. Remove the Inhaler from 
your mouth and exhale. Do not blow or exhale into the 
mouthpiece. Do not chew or bite on the mouthpiece. If more than 
one dose is required, repeat the steps above. Rinse your mouth 
with water; do not swallow the water. 
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budesonide inhalation 

Pronunciation: bew DEH so nide 
Brand: Pulmicort Respules, Pulmicort Turbuhaler 



What is the most important information I should know about budesonide inhalation? 

' < B^ucf6sonl3e inhalation will not stop an asthma attack that has already started. It is usei 
prevent attacks. 

* Do not use more of this medication than is prescribed for you. Too much may cause 
serious side effects. 

* Use budesonide inhalation on a regular basis for best results, it may take several weeks 
to get the maximum effect of this medication. 

♦ It is very important that you use your budesonide inhaler or nebulizer properly, so that the 
medicine gets into your lungs. Talk to your doctor about proper inhaler or nebulizer use. 

• Seek medical attention if you notice that you require more than your usual or more than 
the maximum amount of any asthma medication in a 24-hour period. An increased need 
for medication could be an early sign of a serious asthma attack. 




What is budesonide inhalation? 

• Budesonide is a steroid. It prevents the release of substances in the body that cause 

inflamrpatinn , 



^Budesonide inhalation is used to prevent asthma attacks^ 

• Budesonide may also be used for purposes other than those listed in this medication 
guide. 



Who should not use budesonide inhalation? 

• Before using budesonide inhalation, tell your doctor if you have a viral, bacterial, or fungal 
infection of any kind. The absorption of this drug into your system can inhibit your body's 
ability to fight off infections. You may not be able to use budesonide inhalation if you have 
an infection. 

ihalation will not stop an asthma attack that has already started. It is used to 
feveht attack^Npo not use budesonide inhalation to treat an asthma attack. If you are 
i attack that is not responding to any treatment, seek emergency 

medical attention. 

• Budesonide inhalation is in the FDA pregnancy B. This means that it is not expected to 
harm an unborn baby. Do not use this medication without first talking to your doctor if you 
are pregnant. 

• It is not known whether budesonide passes into breast milk. Do not use budesonide 
inhalation without first talking to your doctor if you are breast-feeding a baby. 




How should I use budesonide inhalation? ( 

Use budesonide inhalation exactly as directed by your doctor. Read the information insert 
included with your inhaler. If you do not understand these directions, ask your pharmacist, 
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